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(57) Abstract 

Novel proteins (CRTI, HRPI and GADII) showing elevated expression in the course of carcinogenesis; novel genes encoding these 
proteins; antisense genes of these genes; antibodies against these proteins; and a method for monitoring liver cancer by using the 
above-mentioned proteins, genes or antibodies. Genes expressed specifically in rat liver cancer are extracted and those showing elevated 
expression in liver cancer are isolated. Their cDNAs of the full length are obtained and thus the base sequences of these genes are 
determined. Thus it is confirmed that these genes are those specific to liver cancer. Further, the amino acid sequences encoded by the 
above-mentioned genes are determined and proteins having these amino acid sequences are expressed in recombinant Escherichia coh 
Furthermore, antibodies against these proteins are constructed. Then it is clarified that the expression of these proteins can be detected by 
using the above-mentioned antibodies and the onset of liver cancer can be monitored by detecting the above-mentioned genes. 
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Mftft)iZ.\'i % Z<Dm&%&\** [Molecular Cloning Se 
cond EditionJ (Cold Spring Harbor Lab 
oratory Press, 1989 ¥) chapter8, 9, 12 IZtf £ 

iiu i<Dj*£^7p-7iimi-3«fc^£ite^^7*7 y-«t o =>□ 

it ^tchapter8, 9, 11, 1 2l;irt/.^-t/TOfflt' 
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fee DNA7f 7*7 y-^fettaC^^Jt^c DNA^T, Mte^OJfi 

±f5<^&(C«fc^ Jff*K#*ttfcSrSlfc7 y F©I6SCRT I (XiiHT 
F bW&) > HR P I MGAD I I (3£(iC SAD t l*f -£*■) ^tlbWgS 

ad i iatf-tii^a-K-faae^sr^ntufc. 

ifc, iffiWJte^, CRT Iit£^\ HR P Iitfc^&tfGAD I I 



yy£ft^tz1&%:Z%:-rm-?hZo El All, fff&po l yA RNAi")^ 
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jESJffKp o 1 y A RNAiHt»LfccDNA7 p n-7't^^ y-->^L 

02 ARV2 Bli^rftefl, ll]S£^J3*;«t^4{wioV^T^KLrc^D-^ 
ft?ltt'*)*), fe*SjE^Jff (norma 1 ) £^L, *«A«iff* (HCC) £ 

& y £ M-A Ltip ET3 a^^^-5r*t@T*fc5. 

y-f^ 3 >hp-/K Hte0»j4-C^LfcCRT I ) , N (/— r/Hff) . 1 
(#*S&l£ffF) , 3 (£«&3£ffF) , 5 (3g&&5£flT) , 7 7 £ 

Iff) 

^h^y^-f^^ Y D-/K Li 2 1, L i HM, L i NM (J^± t Mff&HB 
US) , RERF (t h)ffiJS*a»S) , AZ (t hW*6*fflfl&) .Heel (t hi^£ 
, Alex (t hfF*iNBJlS) , MEWO (t M 7/— r) , PaCa 
(fc h-n^MMMS) T*£>3 0 Ht»^WC*Snfc/^ K^CRT I T'fcS 0 
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0 7 11, CRT \&te=i-<Dyv YVm%tol6to* J—VvfvyV'^-fV 9 

T I iSe^-S^W/^ KT*$>5 0 
B9 8tt, CRT I Jtfi^-Ofc hiHUKIW^^/— if^o y h/M' yjJ ^>f if 

— > 3 >SKJ:5£*fc*i-¥Jl-cfc5. fcBi-e^Sttfc'^ k^crt i ae 

^j^^K^ij, li'frli (Heart), 2<i«3(Brainh 3 WtJte 

^(Placenta), 4 lift (Lung) , 5 lijffit (Liver) , 6 li«t»ffi(Skeltal Muscle), 
7 Uplift (Kidney) , 8 \ft\ *B (Pancreas) . 
B9ti. IE^ffFKS.U { ffF*^mRNAIcoV^T» HRP Ilg^T'o-^i: 

Lx y-fy^a -;/ 1-/^7 !) S's >&!^<£ ■5^?#^rtTo/c^o^$r^"t" 

12Wro»mRNA01/-> < U->3li, D E 2 4 fSfS&^fff 

IWmRNAO^-/, U-y4lt DENS44 8W©TOmRNA» 

U->5(i, DENS41 ^^JM^mRNAcDU-:/, 
(i, ^^^COfFJScOmRNA^W-^, L'-Wti, DENS^5 

#£&cDJrT&OmRNA<Z) D E NS4 7 * /? &Offf*0)m 

RNAOU-ytfc^ ££P9fi, HRPImRNA©^K©ttiSr<t. 
BlOli, jEftJffK&tfffftf©mRNAKo^-C\ GAD I Ii€f«:7'o- 

•^WftOfFil^mRNAeD l"— >\ W-^3li, D E 4 B*HH*<0jffHt0) 

mRNAOU-y, U-y4ll D E Njfc-5-4 8 P#W&(Bimtf>mR N A£> U- 

DENjft4l*^^IIT*»mRNA<DU->, U->6li, 
DENjS4 3*^tOff3S(DmRNAOU-y, U--V7I4, DENS45*fl 
MHWmRNAWU-y, U->8I4, DENS^7*^i©Hf«WmRN 
AOl/->tfc!), ^PP9tt. GAD I I mR N A<D;<y K<£>&»&* fCH*. 
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Ell 1(4, WtftHRP I »#*aif£ol,*TSD S-PAGEf^l 

£EP3 (4, HR P I SBft-gfiKO^V K<&{M$r*LTl^5. 
Ell 214, HJSflll 1 u e b a c I I I *-££-f EIT' 

Ell 314, MifrHPR I ^SDS-PAGEtMI)^tTo^l$:i 

TElT'fcS, U->1(4, IfiWS f 9 W'Mtaiaf ©I— v> u-> 
2(4, m?i-&7LftS f 9»lja^*mi-5SeK0l^->-Cfc«?, fcPP3(4, 
j^i^HR P I KOtfc«**LT^5. 
EI 1 4 14. *a^ftx.#GAD I I sgr 1 0%SDS-PAGE«5l*ft$:ftofc 
(U-Vl) 0 £EP(4, Mi*GADI iro^yKWli 

El 1 5AW1 5B(4, HR P I £*Bejf«r£tf»W ittH R P I fit*t«r 
RJ&S*****^:^ 5/ h#W£fTofc££&£-ri2-efc5. EI15A(4, la 
?^M*HRP I Mlfiim^iCiHRP I Mfci: 

3 0 Ell 5Atp(DW->l 14, *&^&;ifrHRP I £&f& Lfe U-yVh 9 , l" 
->2I4, ff«5m^tttb^^^k»jLfci^->"efc^, £EP3l4<S^&;i#HRP 

>-?fc«9, ^cPP6J4HRP I (D/O K«>{tll«r*-f. 

eii 6(4, hrp i j&&?<D&m&x*<n%&zm-rm-?hz B u-ym, ^ 

i(DmRNA^t!iL/tW-^, U-^2(4, JjgCDm R N A£fttb L fc . 

U-^314, JWK<DmRNA&$MKiLfcU->\ 1—^4(4, Mi©mRNA§r* 
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M©mRNA^»Lf:^-y, ^^711, ^mRNA$:*«)Lf:^- 
U->8li, mm^mRNA^r*i!)t7tl-->-Cfc'9, *£P9fi, HRPI 

@17lt GAD I I*£^c0&ia^T*<^m&iH-[IlT*;fc5 o 
^B«^mRNA$r*»LfcL— ->\ U->2ii, 0w<Dm R N A ZfcWi Ltz U-V, 

U->5tt, fFi«mRNA?r«<f)Lf;U-y, u->6li, # 
&E©mRNA£&S!)L/^-^ 1^-^711 tf«0>m R N A Lfc U~ 

U-y8lt ftlOmRNA^ftlfcl^-^fc^ £EP9fi, GAD I 
I mRNAO/O K»jai*«Ltl^, 
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5. mm i ~3^^-fix^ i -oiciE«cO£e^^>^< ti>-u&=3- Krs 

*MEfl&£-^"?fcSDNA"TNfcoT, «DNA^iaf = - K 

7. e?«j*oie?y#-§-2-e«$ii5tt*E?'jo5 o o#aoA*»e> 2 5 2 o# 

B<&A*T<0ttXEflf£:'&tfDNA-C*>5. 

8. EW*©E#J##2T?*$ilStt*E#l0>5 15#§»AH13 15# 
SOCi T'Oiggg^J^tf D N A T*£> <5 0 

9. E^J*^E?0#-§-2 T*^£ii5J££E?'J<£> l#lOCi>M 9 9fl©T 
* -COJfiSEW ^^DNAffcS. 

1 0. 85121 ~3(Oi>Tn7i^-oiciEitcogeiC^ = - K-f 5Jfi«E#J© 5 *> 
Wil^i"* 1 2^S^±^)^fiic , 9 5.oGC^W^^3 0- 7 0%T'fc5DNAT' 

1 1. SfflEl ~3WV^i**L*»-olc|E*©gesr«r = - K-t 5 1|[»E?"J05*> 
OJgj^-fS 1 6*gg^±a>t>]#!9 loGC^W3 0- 7 0 %T'fc5DNAT" 

1 2. E?iJ*OE?y##2T?*$iiS«[«E^J^9*>Oii«U-r5 1 2SS^± 

A^^DloGC^W 3 0-7 0%T'$>5DNAT'fc5 0 

1 3. E?iJlE<aE?iJ##2-C*£;ft*J£SE?iJtf>9 1 6J£ga± 

*»6>(K0 0- 7 0%Tfc5DNA^5 o 

1 4 . ft»$ixf:4 - 1 3 0l>-fii^-o(lI2«cWDNATfe5, 

1 5. SfTlE 4 ~ 1 3 tfn*f olCiSflcODN A(D7yf ty^DNATfc 

5c 

1 6. WIEl~3m>i"jx*»-ojw|E*Og&ff4- = - Ki-5$fc£E?iJ£-^ 

■C45RNATife5 Q 
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17. b5IE 1 ~ 3 <D^Tit*»-olclB*<05eW* => - Ki"5*iSE?flW 5 *> 
<0«lK-r 5 1 2 HSW±^f.^ UloGC £*T*# 3 0 ~ 7 0 % T*fc 5 R N A T' 

Oig*Tf 6 1 6£S&±*»&$9 loGCtW3 0 ~ 7 0 %T'fc5RNAt* 

1 9. -fb^^^ix/citflE 1 6-1 8 <7>t^-fit75»-o{cKtt<7>RNATfc5 0 

2 0. tfJEl 6-1 8^i"ft*»-o|CEtt<&RNA<Z)T>?--lr>*RNAT 

2 1. iffiEl -3<^t^n*»-o^EiJOfiaWc:WIIW{wSJC-f 5St^"C* 

2 2. t SCRT I "7 h^CRT I KKJfrf 5^ J: fc T 5 WE 2 

1 KE*tf>fci#-C , fc5 e 

2 3. huEI ~3 0^-fn^('IE«t^SaK^ffi-r5^?feT'*joT, ffiE 2 

1 XJi 2 2 KEfc^ttfc&JB^***"?*)*. 

2 4 . mmm<Dmm*\z&i£-rz>mu 1 ~ 3 0^1* ske* <&sa* 
2 5 . mmi^m ommtmmmm^h 5 ^ t sr^a t -r z h-je 2 a ciatro 

2 6. mfEl ~3m>-f*ia»-ol::Ett0>S&ff£ = - Kt5RNA*r«ffit 

3 of, huIE4~ 1 4^V^-fn7i i !-l2«c^DNA^7 p .D-^ < t Ltffl^ 

2 7 . m%W}to<Dmm*tft&-tzm& 1 ~ 3 <Di>fn*>-oi:jEt©ifijt 

Kt5RNAW4~l 4 tf>l^T h,*»llEi*tf>D N A£^n-:/i: LT 
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2 8. mmiLWim<Dmtmmmm."cibzzbt:#WLk't&m&2 nztm^ 

2 9. &fm<D&?\m*k3 usEttor 5 ym&WT'mztizm&'gvhZo 

3 0. K?iJ*^gE?iJ#^3{w|E«(OT^ /KK^JtCfcl^T 1 tL<li»7 

3 2. mflE2 9-3 1 <m>-fft7)>— oflielfcOg6ff&=>- K1" 

^t'/i5DNAT'fo5 0 

3 3 . Htf£ 2 9-3 1 0^i*ft7^-o{lfe*cOg6W<7)'>&< i 
Kt5ilE?ijmx^6DNAtfcoT, )i^DN A^ttaE 6 

3 4 . E*l*OE?iJ#*4 T«$H5I5fi?'J^tpDNA-efc5 0 

3 5. ia^OgE?lJ#^4t?*^ix51tSBE?iJ(0 2 5#e^)A*»e>924#g 

G * -ecD&g£?iJ *^tf D N A T* h 5 . 
3 6. buIE2 9-3 1 tO^-fil^»-o{C|E*fe05eir^3~ Ki-*££E*J£> 
9*>tf>igj&-f S 1 2lI^^^)loGCtW3 0—7 0%T*fc5DN 
A"?£>5 0 

3 7. mrlS2 9-3 1 <7>vvf;fta>--olllEicOg&W£:=- K-f 2>£XEflltf> 
9^.0^1-5 1 6liiai^^'5loGCtW3 0-7 0%T*fc5DN 
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*»<bric0 loG C£W*# 3 0-7 0%t*fc5DNAT-fc5 o 

3 9. E^J*«5EW##4-e*$Jx5**fiW^5*>W*«i"5 1 6ffi££U: 
)J^filtf)loGCtW3 o~7 0%"C*fc5DNAT*fc5„ 

4 0. {fc¥£«i£iifcll&te3 2-3 9©V^-fil*»-^J-E«l©DNA-C*>5. 
4 1 . B5IE3 2-3 9^1"Hj&»-oWE*0DNA<07yf"fcV*DNA-? 

4 2. huIE 2 9 — 31 ©^-rn*»-oHE*OffeKSr3- K-rSi£SE?iJ& 

4 3. huE2 9-3 1 <ZH ^ft^-o l;: !2*tf> K-fS££E?iJO 
9^Wig^-r-5 1 2lM±^^!)loGCtW3 0—7 0%T*$)5RN 

4 4. iuf£2 9-3 1 ©V^i*ix*»-o^|E*©«aK€:3- Ktillfi^J?) 

9 5 1 6SMlA^^01oGC^f^3 

AT*fc3 0 

4 5 . fc^«F«i$ilfclffliE4 2-4 4 il^-oHIEitOR N AffcS. 

4 6. HiFlS 4 2-4 4<m^ft*»-ofc:iBtt<0RNA<D7:^ir>'*RNAT 

4 7. $JfE 29 — 31 tfn^-f tL*»-o^tatt<Ogeff {cWftWHRtS-f 5fit(t 

4 8. m§z2 9-3 lrov^n^tciEtt^saK^^as-fs^-cfco-c, gtj 

4 9 . «SILft«5©«« l f l-#?SE-f 2 9-31 tf>^-f*ia»-ol::SE*0>£ 

so. &m%W)to<nmmtmmmmvhzz tz®mti-Zfto&4 9 hie*© 
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5 1 . 8iJl22 9 -3 1 <D\*-rtifr-HZ&m<D&&R%: = - KtSRNA^ 
tti-fZJjmVh^X. 2-4 0O^-fil7J»HffittroDNAS:7 p D-^ r i: L 

5 2. (*?Li!)^^*a^^{-#?Si-5WK2 9~3 1 0H»-f n*»-o{i|B«t©S 
6ff£=- K"f -5 RNASrfitJiE 3 2-4 0 <m*Tfta»— olcffiitODN A£:/p 

5 3. tfi*ILft*Olftlt* s Jff»llllt^fc5- t*#*^i"*llW2 5 2HE*fl? 

5 4 . Efll£tf>E?iJ#-§-5 IwfEfiOT 5 /fi*E#|-C*£*i5 5 5 0 
5 5. K?iJ^cDE?'J#-S§- 5 lzUm<OT 5 / »E7lJlw*5l^T 1 tt<Ji«*^7 

%fmmmz}srtz>%mK jEftmmztt^xtfyffflmzts^xmnLx^zz t 
zftmti-zm&nxhZo 

56. tyh^^yay&iaotiffl^tl^SU^Ct, 
K-f 5 mRNA^iE^JiaiCJt^T^yjSBJiaiCiJ^TiiSP LT^SC fc 
-T6mlfe5 5(CfetStCD§fiK-Cfc3. 

5 7. ffi$Z5 4-5 em^ril^-olCKfcOfieW&a- K-f5&£E?iJ£ 

<aA,-c*fr5DNA-efc£ 0 

5 8. lftf25 4 -5 6co^"fiX75^-otlfB«c(OSeK^ / >^< fcfcHW* = - 

= - Kt5RNAi:M^y^Xt5:<!:^jait5DNA-efc5 0 

5 9. EWIiOE^I**6-C«Sii6i4[aH2W4r^tfDNA-C*)5, 

6 0. E#J*©E?iJ#-*6*wlEti0>JttEM<D6 5#B<DA*»G> 1 5 8 2#S 
CO A i -COttlE^J £ £ tf D N A -Cfc 6 . 

6 1 . mfIE5 4 -5 6 0H ollElfcOB 6 — K"f S&SE^Jc 7 ) 
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ohnmm-rz 1 2mmu±.t>*t>&9 RiGcttmtfz o-7o%t^5dn 

6 2. [ftiE5 4~5 6mvf;ftj&»-olwfEi^Xeff& = -K1-5*fi£Eflltf> 
ohomtft-fZ 1 6iSW±^^^l^GCtW3 0~7 0°/ot^5DN 

6 3. iE?iJ*^E^I##6-e*$*l5ifi*E^i^0 5 1 2fi!«i 

^f))5lct)aoGCtW3 0~ 7 0%-Cfe6DNAT*$?5o 

6 4. E5imoE?iJ#f 6 "C* $ ix5lIE5>Jro 9 5 1 6i£StA± 

ri»kfi)c!3I.oGC^WW3 0-7 0%T'fc5DNAT'fc5 o 

6 5. it^m^tltzttftiS 7-6 4<7)^i"iX75»-o|3lE*^DNAT*fc5o 

6 6. b(| IE 5 7-6 4O^-ftl/6^-o|'tB^C0DNA(DT>f"fe>xDNAr' 

6 7. 4-5 6m^-f;h,ri>-o(l!2«c<a®eff£=>- K"f <5&£E?iJ£ 

6 8. HUIE5 4-5 6<D^-f*l7J>-o[Cfeic<Dl[6®£:=>- K"r 5iISE?'J<7} 
1 2lSM^fi!c?)IoGC^W^3 0—7 0%T*fc5RN 

AT**> 6c 

6 9. Huts 5 4-5 6m^*i;$>-o{Cg5*c^g6fJ£=>- K"f 6&gE?iJtf> 
O^nmm-fZ 1 6&g^±7!>>ibl&9 loGC^^3 0-7 0%tfc5RN 
AT-fcSe 

7 0. <b^fi/|S$tLfcHlllE6 7-6 9 OV^-ftlTi^-ofCfE^cORNA-Cfcac 
7 1. WE 6 7-6 9©V^n^-oCStORNA(D7yfty^RNA-C 

7 2 . rnllS 5 4 - 5 6 OV>-f ft^-ofciaitOgfiRK##ltolwRJ&^5ffifc 

7 3. 7 7FGADI I iCS^-f^r t Zft&.b-tZ>ffitZ7 2 iZ&HWtfLft'? 
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7 4. HffIB5 4-5 60V»-fii*»IClB*^«e«Srtfttii-f6^ife'C*>o-C, tfr 
15 7 2Xii7 3{Cf£«c^ft#£ffl^>5;^£T*fc5 0 

7 7 . MSE5 4-56 <D^-f ft7J>-o|- f5*c<0§6 a- KtiRNA^ 
ajtS^StfcoT, husE 5 7-6 5<Di^-fn7Wrf£ic£>DN A^^^-^k L 

7 8. itiLib^^m^^ic^ft-r^^fes 4-5 

Gft£^- K"t"5 R N A £rHuf2 5 7-6 5 COl >-f tL*^lZf2«cOD N AfcT'n -y 

8 l. 7 izftMivT i s m&mzts^x i t>L<ii?t&wT 

8 2. tyh7^->3^iaoT^ffi^H5 5^H:t, 

8 3. ftfJte 8 0 — 8 2©^i"ix^-oHI2icOge«Sr3 - K-f5£SE*iJ£ 
"&A/"C&5> DNAT'fcio 
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8 4. buie 8 o~8 2m^ftrt>-onie«cogeff<^>#< = - 

3 _ Kt5RNAt^yy^Xf5:tl:titt5DNA-Cfc5. 

8 5. eiJ$©fi?'J#f 8T*i^tl5lIE^^DNAT'fc5 0 

8 6. E?moE?!l#^8(Ct2«wMBB?'JW7 2#BWAA>e> 1 5 5 0#g 

0>G£-tt!fi*£fllfc£trDN A 

8 7. rnllS 8 0 — 8 2(D^f^-oCK«©I6f^3 - K"f 5&£E?'Jtf> 
9^0ili^-f £ 1 2SSW±^fe««J5.oGC^W^ s 3 0- 7 0%T'£>5DN 

8 8. ftufE8 0-8 2 W^-ftL^-ollieit^Seff^^- Kt5IiS^J» 
9*>coig^-r5 1 6iSW±^bl£01oGC^f^3 0- 7 0 % "C £> 5 D N 

AT'fc5c 

8 9. ie^moE?ij#^8T*^^n-5^sffi^j^e> hnmm-tz 1 2Esw± 

7)»P>fi£?) loGC^W^3 0-7 0%T'fcaDNAt'fco. 

9 0. E?iJ*Oifi?iJ#-§-8 t?*$KS^SE^J0 9 ^coigi^-ra 1 6&S^± 
7i>^DloGCM^3 0-7 0%t-fc5DNAT*$)^ 

9 1 . <t¥feffi£tLtzffiU8 3-9 0<DV^-f^^-o(Cfe«cODNAT*$)5c 
9 2. fftlE8 3-9 0O^-fn7i>-o{Ci2|feODNAOT>^-t>^DNAT- 

9 3. MI28 0-8 2 m^n7i>-oll!2«tf)g6SC£^- K-t-Si£S&?iJ£ 
^t/^RNATfci. 

9 4. itJlE8 0-8 2^)V^-fiX7!)^-o|c|2^<7)^eiC^= J - K"f SlIXffi?'Jtf> 

9^Wiii^1-6 1 2j&SW±75><bJ* l 9 loGC^$^3 0- 7 0%T*fc5RN 
Atfc5 0 

9 5. Huf28 0-8 2^v>-fn^-o|c|2^(7)ge^^=>- K1" 6 
?*>Oil*rf 3 1 6&gW±*>6J&9fioGC^r^3 0- 7 0 %X*fo£> R N 
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9 6. {t¥feM£tltzwitZ9 3-9 5<D^-fftrt>-oKlie*c<£>RNAT'£>5o 
9 7. buS£ 9 3-9 5©^ftl^-oCfEf©RNA©7>ft>^RNAT' 

9 8. MIS 8 0-8 2<D^?tifr — o\zmML<D^m^%t^\zKit -fSinft 

9 9. thGADI I b&fiWLk-t ZffimS 8 (^EfcOjn^T'^ 

10 0. 8&3E8 0-8 2 <0V^-fil*>lc:|B*<0«eifSrtftHli"5^r&T*)oT. 
sfrfE 9 8 XI* 9 9 (l|E«SOfiL*S:fflv^5*&-C*)5. 

ioi. m%W}®<DmMtpizft&i-zffitz8 o-8 2(Di>-fn^-o!iieito 
sa^^mjte 9 8x1*9 9\z&*<Dfatt&m^xtiito'tz>zk&msLbi'&. a 

i 0 2. &mimto<nmmi>wmmmx-hzzk£ftmk-t-bwif&i 0 2icia 

10 3. m!fE8 0-8 2 <Dt*1" ii7!>>-oic!2gcC7)^ef?£=>- Ki" 
^aji-5^&T*fcoT, ^12 8 3-9 1 (DV^i"jX/"5»^I2ic05DNA«:7'p-^i 

104. i«&ftfco*&«wz#£-t-siHriE8 o~8 2 oi^-f k^-okie*^ 

gfif ^3- K"t" 5RNA &:Sif!E 8 3-9 1 0H*i" JxdmiSiiODN ASrT'n- 
:/£ LT^Ttfcdtt-* ^^<Dtfeffi^"C*>5. 

105. s^nifL«i%oa»^fFi««ai»-efc5 ^ t 3 Sfris 1 o 4 kie 
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t^F^ya >mt£ «9 ]|f«K#Jittfc#fc-f Sfcfc^*** U &SE?'J£ 

5/hHRPI, 77hGADI IMfc hGADI I £fft£L£ 0 -£ftfe^g& 
%<DT x /i&E^J&tf-tft^- K-rsae^EWSr. -tft-fftx £7!I*0>Eai 
#^-l&l5 2, 3&tf4, 5&tf6, 7X^8 1:^0 

75»Offijtl4*>-5^, 3 0%~4 0 yo&l©*^ n 5 : t ^-^Cfei f) 

ftTV^c ftoT, *«W(I*5^T¥KLfc5eff (CRT I XliHRP I ) (I 

_h (#£L<(i4 0%JW±) tfc5SeS^7-y h£X9\-(OmiW}®b#LX^Z 
Zkltfttt^HbtiZ, ZZVMtii-rZ**vi?-iihZk^5 Zkte. 

(DE?'J*KI2*cOig£E?iJ£ 3 0%£Lh, L<I24 0%a±O*^a^ 

zzx\ jmtTfcHWK^fefts *^9*»i3oi>rii, 

B&O^milcfc *J XiiAXCD^g (W^lf, [Molecular Clon 
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ing 2nd EditionJ (Cold Spring Harbor 
Laboratory Press, 1 9 8 9 ¥) 15. 1~ 1 5. 1 1 3H£ 

CRT I , HR P I , GAD I I h"t Z&GWt, Z 

Wil±T'^t/:CRT I , HRP I, GAD I I £ =» - K1" 5 fcfc^T'fc £ 0 
*3&93li> ffifSeogeft, EP*>CRTI, HRPI&TCADI I <£>}nJf telC 

K<nmftW}to\zft&?zz tx*®Bizfott.tf'&btiZ bwhZzb&Wbfr^ 

-rZt><DX'hZ 0 Lfc#oT, *^©CRT I » HRP I , GAD I I 

0 ^ P-^-/H5ti*%M^BlteT-fc5 (fl»Jx.tf , [An t i bod i e s 
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A Laboratory ManualJ (Cold Spring Ha 
rbor Laboratory Press, 1 9 8 8) Chapter6?r 
#ffi0 0 Lf:^ot*l^©CRT I , HRPI, GADI I Sftfr 1 12 

CRT I , HR P I XltGAD I I cD&a^oi^TIi, £t#&ffl^<5£i£. £ 

Mtt^fiTci (R I) , Bit*. 7^yxiit'tf>, t>L<l*«#3S (F I 
mXfrJ&ZWRL^tfift&m^ZJj&tLXl-t. ELISAWfe 

^Vif'-V3 V^RT-PCRS (TCur rent Protocols 
in Molecular BiologyJ (Greene Publish 
ing Associates and Wiley-Interscienc 
e) Chapterl5) X\t4 >1M <f-=-'^ ? V f-< *> 3 (^*C 
h a p t e r 1 4) j&sa*tf £>*l3. 
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5- l o x s sc (s s c®m<n&tiitt(nm&fr 5 ~~ i OBT-hZ) 

5—lOxDenhaldt' s 

\MUT<Dt°v V y&rr V V ?A ( P H6. 8) 

3 0 ~ 5 0 %<n*)VUT 5 K 

0. l~l%OSDS 

ft 1 0 0 ix g/m 1 BPS t RNA 

^lOOn/ml MDNA 

KJE»I8J5 0#£A± 1 1 0#^T 
©^^7" y *W if- v 3 y&ft 

5~ 1 0 x S SC 

5~1 OxDenha 1 d t' s 

lM^Trot'nyyStM)^ (pH6. 8) 

l %«TroSDS 

ft 1 0 0 /, g/m 1 BIS t RNA 
ftl 0 0 ix g/m 1 jR^DNA 

1x10 s 4^12x10' c pm/m 1 c DNA^n-^ 
SJSJ&&3 5 fcV*L4 2t 
KJ«|H]1 2^ffflW±2 0«*MWT 
fc*5, ±!e<a&f£cD 9 t'ny^K-^hy^^ (pH6. 8) , XliSDS 
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ST. t hcoyy Atf):£S£&te3 x 1 0 9 flfcVvbixTV*5. 16SSWDN 
AI2 4 l6 *II®#£T5<£>T\ -<&££<BDNA#fc*Uf t h<0fieft&£T»BiJ 
TtSCiKftSo 

7a-7t LTfflV^tt^ftt, GC^W3 0-7 0%tfchli, * 

its, n, y y&t<D'pte< t fc^r k*»-«bjjw*j^t» a^x^^^^ 

NA<0-fflfc»LTffittttfc*SEWt:WU flimRNAlW^!!^ XT 5 
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troiJffiLP. L<ii, '>fc< HCRT K HRP I XliGAD I 

T'£>5 C ~f^—~fh Ltli. 12TO±IoGCtt^30/£Pl7 

0%-C*>5t><BflS#*L< . 1 6fiSa±IoGC$f$^3 0feV*L7 0%f 

mmmvi&s suisaati:, ^^>/i < h i o^s^ ^nt^t^s : 

Tin Antisense Research and Applicati 
onsj (CRCfflJR. 7a!i^ 1 9 9 3$) HIEtt^*ife«rfflV^ 1 1 *s^T 
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Tjftf^SrfT^, fcfcftfc^tf h^ 7 7^-«»fcHP LC 

m^i^AT-^fi^Lt, 0tj*.tf, i ) t'^Wb, 2 ) ^/Wb, 
3 ) ^a^^yt 4 ) ^yy^fk, 5 ) %ytmm<t (y**i/m>. ° 

-V* > s fWl^y K*5.fctH:©»MM*0 ,6)7; /<b, 7 ) y >$gtf> 
*fvWk 3 ) V***/?-*^ 4 ) KLV>mt* 5 ) gftgftfc (7/^^ 

D _y $> ^ f^t^u^KJb'ii/^^i^) , 6) m&mMt (t 

±lE<D{b^Sfi£ffV\ ffi^M^SftfcDNA^fcOirilfc 

$ ft fc D N A a Xf R N A * -t tf> 15 ffl i " £ tf W "C *> 5 B 
CRT I, HRPIXI1GADI I (Ofcttifc «fc S*C?iitfS*©*= * -II o 

Hi TfT*.*. CRT I, HRP I XliGAD I I #«MS*l-#$Xlltt 
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&£ix5$§£(Cfi, S^#O«^c0CRT I , HRP I XI2GAD I I (Dfim 
CRT K HRP I XliGAD I I (0$H&jj& 1^5 gf3f£J££ 

nmw 

1 . ATS 7 y hcofEgl 

fF*7y Mi, (fNatureJ Vol. 263, 1 

9 7 6¥, p p 7 0 1 ~7 0 3) £&<t LTflURLfco HRJCtt, 5iSftCD<7^ 
^-17^ (IKMSJUM) i:yif/^^nt;> (DEN) 
L, iaiWi2-7^7tf^7^l/> (A AF) Sr 0 . 0 2 %^tfMfi3fl- 

teLfCo DENM1 2, 2 4, 4 3, 5, 7 77 £ &f::JFF#£ 

KfitiL, «©RNAH«l:ftfflLfc„ 

4 8^WanJFFWlS:«aii-5 C irtffltL, CD *>coa?#f tfc e 
2. RNA(7)f8$li 
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^RNAfi, fMethods in e n z y m o 1 o g y J V o 1 . 15 
4 (academic Press Inc. , 1 9 8 7 *£) pp 3-2 8 (CIS 

(1) £-Jffl*£3 gTo««tt*«f»-C»» ! U 1 0 0 m 1 <D 5 . 5M GTC 
%\ 2 5mM^xyifh!J7^ > pH7. 0) Iwfl]*., * y * v^-f 

(2) 3 0 0 0 rpm, 1 0 #WJit£$Hi L fcft, ±»«S:SW2 8 
ysfu-t-m^-b 1 ® (s<v9-?y$L) \zMx.Xtei^tzttmi . 6g/ml 

50%, 10 0raMxfU>^7^ESK-tM7^ (EDTA) (pH7. 
0) ) 12mli:IlU SW2 8M^^n-^-«rffl^T2 5 0 0 0 rpm, 
2 4«fIB. 1 5°CT'#8f£tTo7t. 

( 3 ) 6 0 0 v \<DAU GTCSfcfclwig^U 1 5 0 0 0 r p m 

T*JS'L>5*«£U #ifc«B#«rlllJRLfc. 1 Mg£&£ 15/i 1, x^-/M50d 
1 1 5 0 0 0 rpm, 1 0#lMfc#*U it® frUM* Lfc. 

(4) " WitJRSr, (#J 3ml) ©TE»« ( 1 mM Tris-CI 
( P H7. 5) , ImM EDTA) £*A»L (*tt5*-?TE#tt&i)0;tfc) , 

1 5 0 0 0 r pm-Cli^HiL, *«»^«:@JRtfc. 

(5) — /U/^n PJjwW.k£ig£-U 1 5 0 0 0 r pm, 
1 0#R8iS'L>#«£U ^M^^Et2tfc 0 

(6) 0§iO ZMffittt Y V V-l* (pH5. 2) £rAn;L» 2. 
5fgr**>^* /-/UfcflDx., -2 0t-C2 0^ra^-. 1 5 0 0 0 r pm-Cif 

*»t, -8 0m#Lt #ffi*>f> 5 - 7 m g Ai^&nfc. 

(7) p o 1 y A RNAI1 oligotex dT30 super™ 
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*l±-@Sfc«3 lmgt\ ol igotex dT30 super ™£ 750 
^ l^^tpo 1 yA RNA©HI?rlTof; 0 #flT»lS3V^T, lmg© 
iRNA^f)i^2 0/igWpo 1 yA R N A##fc>ilfc. 
3. cDNAt/h7^ya> 

'Hits W-b<DlJfe (fAnalytical BiochemistryJ 
Vol. 214, 1 9 9 3 p p 5 8-6 4) 1 1* IS X'iir> tz (Z<DXfflt3\ 
)8t5 C i I: J: 9 *W»t©-»"efc5) = HRIwii, 

(1) m^lzttftktt:* p o 1 y A RNAIi, 7 * Ifftf , Rt^jE^ffFK^ 
^t, £• 1 5 m g &ffl^fc 0 

®!lpolyA RNAI1 ^tl^'tlo 1 i g o t e x d T 3 0 supe 
r ^OftliT'c DNAcD£*J&£j££*Tofc„ 

(DfF0c7) cDNA-ol igotex dT30 super ™(C{4, 9 — \ 
t/vm->f7y^7x7-f (SfiilK) tpo 1 y dC t a i 1 £tt 
APL, EcoRI- (dG) , s 77^-tTaq#^7-f 
Tt^^irocDNAMLfc. 

Ccr)-lr^X||c DNAirIE^fP«IOc DNA- o 1 igotex dT30 
super ™0>|KJ-e#c DNAt7 Yy9i/a yfcfcZ'iiotio 

<3>EJfcftfc?>ilfcc DNA&&I4E c o R I - (dG) l5 WXohI - (d 
T) 3 Oro^^v-^ffl^TPCRS^ (fCurrent Protoc 
ols in Molecular BiologyJ ( 1 9 8 7^ Gree 
ne Publishing Associates and Wiley-I 
ntersc ience tfc) Ch a p t e r 1 5i:EtO*Si:*i:-C«iLfc. 
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c DNASJS 69 v \ 

lOxTaqW (/<-^yx/W-i) 1 0 n 1 

1. 2 5mM d NT P 1 6 a \ 

E c o R I - (d G) , 5 /7^^- (2 /z g//i 1 ) 2/xl 

Xho I - (dT) 30/7^-7- (2/ig/^ 1) 2n\ 

Ta q^M7-f (/*•— 3r>je/U-7— §£) (5u//i 1) U 1 



ff 1 0 0 /i 1 

(2) ©t7"r7^-/3 v^Wk. mhhtz^B^y^y'y 'J-&E coRl 

iaie^ »* 10^1 

10xH buffer 1 0 ji 1 (SS&SO 

E c o R I 5 n 1 (Sfii&M) 

S£®7k 7 5^1 

f+1 0 0 /i 1 

St&M 37t 

(DEcoRI 10 0/i l«7x;-^/^D07t^^U 1 

5 0 0 0 r pmTjS^KL, **«»#fciaJK Lfc. 0 ^ 1 (7)3 

MftStf-r- y *A (pH5. 2) fcAn*., 2 5 Ojj 1 ^^/-^Mtft, 
1 5 0 0 0 r pmtl^l title Lfco 

(3)@iRLfcttlR«r 7 0%^i^y-^l m 1 "CifefrU 7 5 n 1 

£-£7c 0 rit&Tfc&EfcOffci: LT3 7*C-C-UtRJCS*. Xh 
o 1 TMiOWLfc. 

75/i 1 

1 % b s a 10^1 

lOxH buffer 1 0 0 1 (^TiiiSi) 
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X h o I 



5 n i &mmm 



If 1 0 0 ix 1 



3 7 V 
RJMIH -life 

(3) 1 0 0 n 1 ©7iy- /U/* p B^^lrjl^l, 1 5 0 0 0 rpmT* 
(pH5. 2) &flD;t, 2 5 0 Ai 1 £>^* 7 — ^fcAD*.fcflL 1 5 0 0 0 rpm 
10 0^1 ©*BI*JC*#S*, 3te^^^^^ y-*««rW»Lfc. 

4. h -5 ^ a ^©Igf©^^ f -^O^A 

(1) pBluescr ipt I \*<9 9 — h 7 ^ v 5 — £ E c o R 
I, Xhol (£fgi£K) T-^JWftfe, SJBr&ttli, 3. (2) T-^Lfc&#& 

(2) $JBr£HfcpB luescriptl I ^ * - 0>£JWr*&<Dlft U >&ft: 
Abacterial alkaline phosphatase (^®3aK 
) Srffit^T, 6 5tT'ltifMRfc£ltX'lT^tz&;. 1 0 0 /i 1 (07x/-^/^ 
od^/^^L, 1 5 0 0 0 rpm-Cl^lL, tK^M^AIhJJK Ltz a 

(3) 0 /i 1 <7>3MBtflH- h y ^ (pH5. 2) ^t, 2 5 
0 u 1 <Dx*/-/n£rflp;Lj>i:gL 1 5 0 0 0 r pmTiS'6£fiL*tlR£[H]l|XU 
7 0%x^/-/Hm 1 ^tt»£ifc#Lft«lLfc|gL 1 0 0 n g/V 1 lift Si 

(4) 3. vftbtitz&BTyjyyv-mmt, mm. islv >mt^n^tz 

pBluescr ipt I I $ — % 1 igat ion pack™ (0^ 
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nm^\ 4. (4) T*KJ&£^fcKJ£$££T. E. col i JM10 9 

<D^>t'ir> hir/u icjg^u 7k±-e3 0#P^ 4 2^4 5^ 

7k±-C 3 #fS1Rj£ SOC#ife9 0 0 ^ 1 3 7t, 

-<?^-£E. col i JM10 9(w#Atfc 0 E. col i JM10 

9 SrleJirzLfco 

L B 1$?it%m<r>m$. 

ryt°i/v> mytmmw loo^g/mi 

I P TG (SffiiSI!) 0. ImM 
X - g a 1 0 . 0 0 4 % 

Sfeo^ p~-£iliRL-c^wiftfc^-tf>;*? y — ~ 

(2) «0£2 0 0 OSSS^L, &*%Tyt'i'V y* 1 0 0 n g/m 1 £-tr 
2ml©LBjB[*«fe«iLt«, [Molecular Cloning 
Second EditionJ (Cold Spring Harbor L 
aboratory Pressl989¥) Chapterl fcffittOT^* 

7. Ky h^o y h*? V --y? 

(1) ttttLtlfi^li. Bio Dot (^*7s> K*!) fcfflV^Tfc* 2 

^c7)^^u>^y^^y (5y#r«) tcte^S-tt-, *»{b-*-h 

itfci 1 UV^a7!)y*- (^h7^^-^) KiOHJgfc 
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00. IMfrmti- h V 0. 1 5mti- b!) <'7J*®m\z2 0 

(D^tf>&, 0. 2M Tris-Cl (pH7. 5) , 0. 1 5M*&{fc^ h 

y v&mmt 2ftrmfc£tt a 

( 2 ) 2 . TtfrR t fcfffjfi p o 1 y A R N A&tflEftffFtt p o 1 y A RN 
A«fc9, MCTP (a- n P-dCTP) (7-7->tA») ^t^TAMV 

lyA RNA^6 c DNA7 D-7'l:^|i!lfc 0 

(3) (1) ^yyy^mfeLtz'&fcTb (2) X'ifglLtzcD 

5 x S S C 

5xDenhaldt' s 

0. lMt'nyyKtMI^A (pH6. 8) 

5 0 %/t/^7 ? K 

0. 5%SDS 

100u/ml t RNA 
1 00/i g/m I ^tii^^ffl-TFDNA 
£)S&£4 2t 

i i$ibj 

(D^-y ^y ^t-y 3 ^# 
5 x s s c 

5 xDe n h a 1 d t ' s 

0. lMt'n^Ktf'J^A ( P H6. 8) 

5 0%*^i*T ^ K 

0. 5%SDS 
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100n/ml t RNA 

10 0m g/m 1 W^DNA 

(2) -CfftRLfcc D NA^o-y (5x10 s c p m/m 1 ) 
4 2 1: 

(5) t^D»yy7>^* 5 0 0mlO2xSSC (0. 1% 

SDS^ttf) , 0. 2xSSC> 0. 1 xSSCO»HtT^tlfn3 0 

^"fc f^^-^y^^^-J:^ ]E^ffPli^cDNAyn--7'i:W 

J££E#J0>ifej£li, fMolecular Cloning Second 
Editionjchapterl 3 [ZtZWL<nJj&^'& CXft ofc. H^tHi, 

T7sequence kit™ (77/^->7K) l^T v^T** - 5 
^^-ftfpB luescriptl I ±I"#A L fcitfe^ as#0>fi#l£&* 

9. **n*H!W 

fcfcSftfcJte^SSEai&DDB J (DNA Data Base of 
Japan) i'M^-TZ ~ t X\ d ^-fMffSrffofc. * 

5 ^ 9 Ti^^-T 6 fc Jwgt T©»«f o fco 

10. cDNA7^/7i)-« 



31 



WO 97/10333 



PCT/JP96/02654 



jJ%<Dlffmmmi 5ifflU:p o 1 y A RNA 4 n gfrb 

(1) 7>^/7^^-?:«fflU m&ZRfc. DNA^U } y— V[Z£Z> 
DNA£fi££/£(I<fc <9-*mc DNA^L, :©cDNA«CNo t I 
/EcoRI T^V^-^M^D-t-5fc^T4DNA7-l'y-^fti3lfi.r//1<y^^ 

k*^-— e&mzn o/io ^mass^E c o r i mmmm^uu 

Wo cDNA» 

(2) IWcDNA?:, A g t 1 1 7n-^y^^- (7 7^y7|) 
CT4 DNAU^-f^^TtfAL. GIGAPACK G o 1 d ™ h 7 

5i/->m.) &m^T'<vfr— ! s>r : $:fj\'\ \?t — 's<o*$ CcDNA^A 

i i . &&?(DmM 

ite^-CDmillli TMolecular Cloning Second Ed 
• tionjChapter 2 KiEfcO^fclCSI CTff o fc 0 WTU: 

(1) 10. f^Ly': c DN A^tf7-T ^7 y Y 1 0 9 0 r -^if 
{zmteZ^tzik. 0. 7%&?;££t?NZ Yi£iti>(I?I^U 1. 5%^£^tP 
NZ Yigitijyu- htH»V^7t 0 4 2 < CT-6l$ffl£2l£fT? :itcDNAl:^t 

(2) ro:7^*-£;k»ffc-f K y ^At^-^Wc DNA££i4£-£ 
fco 3EttW*#l4 7. (1) ^K«<0*tttrai:-C?fTofc„ 

(3) ltt$tf;cDNA?r7 Stt^l^TOILta^l, '^-/Vf* 
■ir-y 3 >i:fflV^: 0 y U ? 4 if- > a > icffl V 7* d -7(111, 8. 
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(4) M^D^f-i's^*, 7-r^-CH)ltfccDNA^e)ft 
±feo*ft£, 3o^)jtfe^ x BPtCRTI, HRPI&tfGADI I 

(1) nnm i<7>i i. u> x« (5) t-nz y«^i#^±^^$*/c^ 

7 - * a»k HUR L A 7 r - Sr S MM L fc. 

(2) ( 1) (DMmmS 0 m 1 t Y 1 0 9 0 r -*8§® 2 0 n 1 £i8£U 3 
7t, 1 5#IBJ;J*«Lfc. 

(3) tO^ < 100(ig/ml7yf->!J >£^tfl Om 1 NZYW 
(2) T»£LfciSi££f£U 3 7tT6^«Lfc. 

(4) 8 0 0 0 rpm, 5#Wii'k#8IU ±^£042 Lfc 0 

(5) SE±ff{^ 5M NaC 15:1ml, jK!Jif W7^y 0 0 0 
£ 1 . 1 g £#P;i. *^Lfc. 

(6) a*»«r7k±ICl^nH**, ^O&l 0 0 0 0 r pn, 4VT20^ 

(7) itJftfcEJRU 7 0 0 ^ l©SM^i:PLf; e 
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(8) ^nn*;^^5 0 0/j \1RtlXM$L* &^tz*LM&Z&frLtz B 

(9) 5 0 0 0 rpm, 1 0 L , *S SrHUfc L1t e 

(10) lmg/ml RNaseA, 5rag/ml DNasel 

1 n 1 -To^Pxl, 3 7tt' 1 B^&fiL/";:^^ 20%* 
y zc^-vy? U 3-^6 000 (0. 8M NaCl) £ 6 0 0 1 AD*:, tK± 

C3 O^TOSt/io 

(11) 4<CT\ 1 5 0 0 0 rpm, 2 0 #F*^'i>#lt£ L/c&, itjS£tH]J& L 

(12) ClOifcJKl:: 5 0 0 ^1 (7) SM^iK, 5 0 u \ (D5M NaCl, 50 
n\<D0. 5M EDT A&JEJP;^ Xll, 4 0 0 n 1 tf>7 * / -/u£JjP;iT}£# 
U c DNA^iiRi^-tt/io 

(13) ^MMT'1 5 0 0 0 rp m> 5 #SJiI'D#K L£&, 
iRLfc. tZmi^ 1 m 1 co^^ J-^tmH, 1 5 0 0 0 rpm, 2 0 5^it<l># 

(14) 7 0%^y-,H m 1 X'itMZytftL. 100/i K^TEM (T 
ris-Cl pH8. 0 1 OmM, ImM EDT A) (Ii*I*£}&;^U D 

2. CRT Ilfef©^^^ <DW\ 

CRT I iie^-^o^T^rw^^^tfVV -<^-^tf ALf;:, 

(1) DNA3J»?tf)££JWTO,fc ?ICU ftJIW&No t I (^fiiiUD K«fc 
^DNA^KfrSrtf o/"i 0 

DNAM ( 1 . X-mULtLt><D) 20 a \ 

0 . 1 % B S A 10m! 

0. l%Tr i tonXlOO lO/i I 

N o t I (£rSi&$) 2 n 1 
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RN a s e A (B^^-VK) 



1 n 1 



lOxH buffer (Takarai) 10^1 



47^1 



£ff 1 0 0 ax 1 



£j£B£(B5 4 B$|HJ 

(2) r©S> 0. 7%NuSieve™GTG7*'n-7 (SSJSK) M% 
*»I«rfTt\ 2.0 k b ptfjfftf>DNA£iiO«?tfJU ;roDNA$:GENE CL 
EAN I I™ (7f3^K) Srffl^T»»ttW#Wifi | J{CDNASr®iRt/t. 

(3) DN A£*fi*i&tf p B luescriptll (* b7fii?—>W £ 

No t ix-wm'ikf&vymtzfi^tz., 

©Not I X'Otymt, WTO^T'fro/: 0 

pBluescriptll (l/ig//i D 3/il 

lOxHbuffer 2 ju 1 

0 . 1 % B S A 2 /i 1 

0. l%Tr i tonXlOO 2 *i 1 

N o t I 2 /i 1 

1 0 /i 1 



Kf&fi£ 37t 

2iil lMTris p H8 . 0 ££0*., 1 m 1 Bacte 
rial Alkaline Phosphatase (£7gi£$0 £ADx., 6 



2 0 n 1 
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7i/-^/chc 1 3 ttW£#j£^&^2@m^gi^£&«£-£ 

fcfc, Qtt9HLti&. TE^CT 1 0 0 n g//i 1 ll&rt* 

(4) (2) "CWfeixfcDNAi, (3) ti^pBluescript 
I WTtf>£T'KJ£$-tf\ D N A£-<^ * -Jiff A Ltz, 
DNA ( (2) -CUKLfet^) S n 1 

pBluescriptll Not I» (®T'IKLf:^) \ u \ 

T4!l*-f (B*i^-^8) 1 a* 1 

li^l 
£1+2 0 /i 1 



3. CRT I. HRPIXttGADI I £<E^<£>A!i§®^cD>$A 
2. ff^KLfcCRTI, HR P I XI2GAD I I jH5^£^A Lfc-<? 
-tft-eftUffcfctt^RJSttfc^T, E. c o 1 i HB 1 0 1 = >tfyy hi? 
^ (SjgitHi) CS^L. ?k±-C3 0#PrfL 4 2*CT4 5#IHJ, *±T-3#Pfl£ 
J&£i4rfc&, SOCigiti>9 0 0 /i 1 ZMZ., 3 7V. 1 ^F^fi# , E. 
col i HB 1 0 1 II>9ALfc 

„ fcib\ 3<75CRTIite^ (CRT I -A) £i*A Lfcffl*fc*<fc*»B&a 
lil«IIS^4#I?IIW%f (B*B^**o<tfm*lTB l 
#3 *) lw¥fifc 7¥1U21B Kfcfc (£f£#^F ERM P-15302) 
U «8^9£ 9 BKHBWKfcfctf Lfc ($ft#tFERM BP 
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- 5 6 5 8) o 

4. ite^^Sffi^JO^^ 

(1) 3. X-m^LtzE. col i HB 1 0 l^rLB^ife (100/ig/ 
mlTyt'^!)>, 0. ImMIPTG, 0. 0 0 4%X-g a 1 ^*T) 

3 7tT'l 6m®%%Ltz 0 

(2) M^f;3D--OH> 6fe<D=D--£2m 1 LBigilfc (10 
O^g/ralTyfy^^) ll^Sx., 3 7ttl 6l$M#*Lfc 

(3) 1 2 0 0 0 r pm, 1 #ffiit'C/#8f t U Magic 
Miniprep™ (ypp<#$!D M&V^y*? KD N A^SrHUtX Lfc 0 

(4) 0iKLf:DNA?rT7y-^x>yy^^-7 h (7 7^y7|!) lift 
^ ^-/^^U ±mSE^J^^t/"c 0 *<D'&%. CRT I -A(i£5il 
£^£^£&^<trjq^U SS»J1^8. -?i££E?U£&£L/-;:CRT 
I *£^tf>-g&#tf>7l»fc>!3 lcE^I*OE?iJ#f- 2 5 2 4W>t)141 5fiJT' 
^/d —-7" t Lt7 yyj*?^ V >7 (^-V y^/-vyWA|!C7y^7 
-<l> b£&/8L/i) -C 32 P- d CTPt£§&L/-ct>0&/?]^CRT I £5 
ftfc^O®#£2i;&6#J 1 tf> 1 1 . {rE«^*ffiT-fTo/"c 0 /^^y^if-v^a 

fc^Brfrfcllffimoi. , 2. , 3. , lCie«c^|5l«07jftT*7Xl»®iC^At 
fc. Z©Jie^WfM-«:^©qiBlc|Ett0^ffi-C**E5>l«:*3ttfc. 
6d?iJ#^-2 0 5 0 0^7)>e> 1 4 1 5fi*-C^^tfCRT I it E^Ertt^ 
r^itfei 1 (CRTI-B) «r«At7t«a^^^»® (E. col iHBl 
0 1) *#)*7¥1 1A21 B lC«i«Kli*Xiia*Rfe*X*Ilitt«flf5i:0f 
(0««l!|o<i«lTSl#3f) £*ft FERM P-l 

5 3 0 3) L, M8¥9^9 0l:BB»K^ftt (3ft#^ F E RM 
B P- 5 6 5 9) . 9c\-ftbtlftCRT I - A t 0Nr"C =" - KftMfc^Tfc-gtf 2 
021bpOCRTI »£^riMt<bft£ e CRT I — A fix E8I*<BE*J#*2 
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(D 5 2 5ffi*»e> 2 5 2 Oft£T*£-atJ , o 
5. 7^/KS?J^ 
4. -C&£Lfc&ggfi£iJ^ib, CRT I ^ y^m^Ltz 0 CRT I 

1 . CRT I afiiF-coy — fl/Zfu y h^7'y ^f-y 3 ^i£(I«£5ft?#f 
CRT I iHH^tf)/— «f v^'n y h,M7'iJ ^•e-v3>&lc c fc6A?#r£, 
TCurrent Protocols in Molecular Biol 
ogyj (1 9 8 71, Greene Publishing Associa 
tes and Wiley — Intersciencef±)Chapter4 

fl^:p o 1 y A RNA^Ili, #t>y;H:o# 5 0 0 n g X\ 7 y hiE^ 

mmjkxfnmmi tiffiLtDENS^7*^iif)i©p o 1 y a rna£ 

(1) ^Jg^J2T'pB 1 u e s c r i p t I I id^-tffcC R T I jtfi^Oga 
2 <7) 5 2 5#@7>>(b 1 4 1 W^^^$<JPSg^^toS(3T, 

(2) ^0&, ^iJPg»^^S^^T^P-^y'/^^«c»)^^ftT x swir-r 
SCRTIiHE^ (5 2 5ttHl4 15tt*-(f) £#BfL/c 0 

(3) (2) T-#«tL*:CRT I ftfe^^GENE CLENE I I™ (7 

(4) *f$LfcCRT I A KDNA7-<!J>^-7 h 
H-yy#-7>/^AK) «rfflv^TSo H a©Slft^#(i^v\ a-P J2 dCT 

P (T-rv^ASi) £/B^T 32 P- d CT P&ffiLAcCRT I jftfc^o-:/*- 
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(5) (4) -cf^LfcyD-^^t, jEttRmb7*fmmzm^iz* 

^ v ->iiiix^^>?±07^ h = ^^9^S:fflv^T-8 or-? 2 4 1$ 
WfiSAS-^^c E 2 *HCCI4JFF* 

(HS£0!i4) 2. 5 k bOCRT I Jtfe^^SE^JO^ 

i2 (7u-7"a) nw6*»*J:5Jw, crt i^t^(Dmmm3<Dyu-y^ 

l^t)!f«6*Opol yA RNAi:o^t©y-f >7'd y hW7'D ^ 
tf-v3>fe}r«fca#tfr£tTofcfc*, /<>K*S2*tftm$n5. ft 2 . Okb 
(Cj|ibft5/<> Ki±EW*©ia?U##2©5 0 0#l*»6 2 5 2 0#B©ttIfi 
^©Jte^Ji^-TStw-efeSo fc5loOfi2. 5kbi:IP)H5/^Kl: 

E?iJ*^Lfco fa 2. 0kb©££^©5' «£$P>Ul4 9 9 b p#tffcfc<& 

±124 9 9 b pg&#£^tfCRT I Jte^- (R3) $:IALWt» 
*»B§ (JM109) £¥f&8¥6£ 1 2 P (CiifSMHI^XmS^^X^I 
IgW^ (0*i^«io<littJllTll#3f) lw*t£ (S!t#*§-FE 
RM P- 1 5 6 8 5) U ¥#8¥9fl 9BlwBB*ttlwWLfc <3K#S- 
FERM BP-5 6 6 0) „ 

±E»feftt4 9 9 b p©HlW3 7 2^WDNA*7n- 
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^i^XAR7^^, 7.9 v-yizi*T* 4 Y-ysf??* ( + ) 
SrflJl^T- 8 0tt'2 4^ffiig)t$-frt, 7 y KJE^ffF« t ffF&tf) p o 1 y A 
RNAfrfflPt*^ 7<yhBmm\Zftmtot£2. 5 b p <D/<> \?<Dft&&tem 
Lfc (®2 (y°a-7*B) ) B Z<D&Mkl±. ±EIHllfc4 9 9 b p©DNAC 

**o^-^5EJ!li LTTREB 5 (XiiXBP) i«**Sn, * 
IB^CRT I t»7 9%^Py-^U^f; 0 TREB5li, The EM 
BO Journal vol.9, No. 8, pp2537-2542 (1990) IZX&& £tlX& <0 . XBPIt S 
cience vol.247, ppl581-1584(1990) (lT$ft££ftT^5 0 

( nifeW5) cRTigesro^ 

l. »**;t;fc»»<7>{EK 

a -i? (0 3) (Z.«i^x&/^^f^ % *B§®B L 2 1 (DE 3) pLy sSCi 
Alt 

2 . CRTI OflsJH 

(1) 1. VftmtltXVm&T^Vi'V > 1 0 0 ft g/m 1 Sr^-frLBi&ifc 
T-i&£U #3fc3fc«ft Hy^^) -eS!£Lfc»flti56 0 0nm©ftfttO. 
5lC^ofc^T% 0. 5mMCl/«£SJ; 5fc I PTGSr^P^CRT I &&W<D% 

(2) 2f$W&, *»«£II]lfcU Lysis Buffer H«»Lfc8L 
y^y-yH^L, Beckman Optima XL-80 L> 5 0. 
2 T i u-^-T 1 8 0 0 0 r pm, 4 TC 0 1 5^fflS-L^iLfc„ 
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(3) &mV!>£6Mi&m?Ti/~>lzmML. Ni-7#n-* (* 

3. SDS-PAGE^U*®} 

[Current Protocols in Molecular Biol 
ogyJ<7)Chapter4 IdfStfc COS ingle-step RNA isolation jfeJC^V ^sBJK 

(2) (1) <DHmm#±Vft1&&<0£RNAt:&* 1 Oai gfo$:ffll>T 
TCurrent Protocols in Molecular Biol 
ogyj (1 9 8 7^ Greene Publishing Associa 
tesand Wiley-Interscience?±) Chapter4(C 

Ate, HWJ3-C^$iLfctOi:l^i:icOilrfflv>t: 0 r- 7 7 -T* 

li, 7^/Pi.lcti=3^->^tt^XAR7^/w^, y ->i:iifa#^07 



»J5fltiLf;CRTlSai^ fAn t i bod i e s A La bo 
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ratory Manual] (Cold Sprong Harbor La 
boratory, 1988) chapter 5i:£«<0^ft|:LfcASoX!>t 

2. ^i^^y^P 5/ h 

TCurrent protocols in molecular bio 

1 o g yj £ett<B#ffil£Lfc#oTfTofc 0 

(1 ) HJ£^J5T-f^KL^CRT Iget^!)x^^yyn 5/ r-£tTofc 0 
(2) ^coQL mCRT I ttfttttCRT I £fiff<bKJ£$-£fco Z&fcfci: 
LTT/P* 'J 7t77 7 ?- tf-CWH^ixfeSi^^^ I g Gftfr $ 
f,i:g(7;^ y -7*^yr 9— e'££SC (NBT, BC I D (#i:^p^^8) ) 
<!:KJ££i*-Sfe£-£fco CHJiflJJtCRT IWCRT I b fcfc-t Z> Z b 

mmm8) crt i (D^m^m mm) ^<Dmm<D&m 

( 1 ) MM® 1 "CrER Lfc#«lrT*ifiltt lg£5ml02xSDS samp 
1 e b u f f e r T'**^XLf;|, 3 #fSW ^"T 5 ^ £: TJfftf Jfiltttttl 

(2) ntemm* 1 2. 5%SDS-PAGE«l^!(li:^f:i, 

(3) ^<D&, !5ttW7-Cf^»LfcSiCRT ItfL«c4r»tttUfKiSJC$-frfc. 

JE£i*\ £Wz&7/1>*V7*x7t9—*&&11 (NBT. BCID 
a^#S) ) tSJC$t!fe$tfc (05) „ CWifc*, /-f^B'yhM 
-/y ^>T-tf-S/ H >jfeOtS*tlSI«li, M&tm**!ftiiSTtf*fcCRT I 
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(mum 9) cRTi«tF©«s©iw (Mr) ^nmmofcm 

(1) ^9S©t KD«-«*Wfi*«:^T©*»T#«tfc. 

®L i 2 1 (fc Hff*»liattc) ©L i HM (fc hffF«*fflfla^) (DLiNM (t 
hffFftlBISttO ©RERF (t (DAZ (t ©He 

c 1 (fc ©Alex (fc FSflUM) (DMEWO (tM7 

/— 7) ®PaCa (fc hfflMtfM&tt) ®> ©* ©> ©&^®('OV>Tli J C 
RB (Japanese Cancer Research Resource 

Bank) frbftm&5trt1Zo Ztlb<D®te^L®(Dm^^Xim<DttX*i> 

®ft^L®&T>'©(i, RPM I 1 6 4 0C1 0%FCS^iLf:t«^i 
UiftJIiLfc. ®fcv*L@, (D&l/dlt ^tt«F^*65t$K-C^5«rtfST»«Lfc. 

(2) (1) -CJ#*U S/ + -UiBa©8 0%S«*TiiWLyJ:##*»te«r 
Wrl5ml^lx P B S-C2lH]j5fc#Lfc^. 1 Ocmv'f-HftCJtLt 
lmlW2xSDSfy^<y7r-S:M, ^/<— si? y (ft£^-^ 

(D5fclwlI»Lfc*y://l'<0 5fc^L 1 5/i 1^1 0%SDS-PAGE^» 
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ii\ Zb^&TJVl) y 7t^77^- £'£SSf (NBT, BCID 

) £5J££i2-Mfe£-£fc (@6) 0 rwgf. ffMS££tf±T©«$6£ia 

mmm 1 o) crti ite^-o? * naitw^o*^ 

filtW^JfSWfllBlCJi. R a t MTN Blot™(^->r^l) ^ 

7 > T" £> 5 0 10^7*7^^ fMo 1 e cu 1 a r Cloning Sec 
ond EditionJ (Cold Spring Harbor Labo 
ratory Press, 1989) pp7. 3-7. 84 {If^<D7J&, R 

n-7'5rl^Ty-f>yn h/Wyij yj-V—i/a ^SrfTofc, t-hr^ 
tf-T'y^-f — 7>f/i/A|:ii3^:!/^tt©XAR7-f/^, * y - > id li 
7a/fytt©7^h->^7 , 7^ (+) fcfflt*T-8 0tf2 4 B#fM ft 
^^7C^f 0 91 <bd»fc J: 5fc, CRT I iH5^JiiS^*:£KSS 

t i ite^onm^^n-r-Sw t*j#te>ii, crt iae^nio^itso* 

IfttfT^S <D * - * - # ^tge -e £> 5 t # x: <b ix 5 o 
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(HJgtfui) crt i jte^-^t hmmr$fttt<Dnm 

«a«M^^«fc»tw(i, Human MTN Blot™ (?d-^^») 

fc«>»;:mjR3*VO*5, th#»polyA RNA^n 7 FLf;^7' 
yyT-fe-So :<oy>/7>?:rMolecular Cloning Sec 
ond EditionJ (Cold Spring Harbor Labo 

ratory Press. 1989) p p 7 . 3-7. 84 R 
KfiB 9 &v ^«ti:fti 3 -Cf^K L t> <7) <t [sl^o C R T I 7 s 

o_ 7 '^^ X /-f>7'D y h/N^7"'il >£'a-otz c *-h7y 

T=L-$y&<D7<< ( + ) OtT'2 4 

fe*Sria8Jw^i- 0 W^W^ii?!^ CRT I »e^iiIB^fc±»S§ 

, CRT I tit&*<D%m i *&M'tZ>~ b&%Z.bti, CRT I Jte^twJ: 9 t h 

u±tonmm*£ v , *««©crt i xiicrt i »e**iifi«?0>»»a» 

TZZkifi-simbttZ* tit, irCCRT I tt\ Bf«^tf>£tf>« 

(HSfe#Jl2) fffjfi^'iSeSHRP I S.O*GAD I I OT ^ / S££?iJ& 
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I . H PR K GAD I I 

i. &&?<D*mvm 

HRP IiHsiP, GAD I I *£^ICO^T^ftmWTO&f££m\ fcfc 

(1) uttwi^i i. u) xn (5) t-Nz Ym^tgm±iztef&z-£tzy 

(2) ( 1 ) <DMM&5 0 /i 1 tY 1 0 9 0 r -*B§® 2 0*1 Sril^L, 3 
7t, 1 5»ffi*fe«Lfc. 

(3) ^<7)f*L 1 0 0* g/ml7>t'->!J 1 Om 1 NZ Ygifetl 
(2) "C*l£LfcMte#U 3 7tf6TOHLfc 0 

(4 ) 8 0 0 0 rpnu 5 #fWiS'fc#«f U .hJt&lHlte Lfc 0 

(5) gE±Jtl^ 5M N a C 15:1ml, ^fyxf uy/y 0 0 0 
£ 1 . 1 g £#0;i, i&/6>Lfc 0 

(6) ^M^tK±(C 1 f$Rflg#, Z<Di& lOOOOrpm, 4tt20^ 

(7) itR&nnxu 700^ i (DSMmmizmmLtz, 

(8) ?dd*/uA£5 0 0 * lJlO;tT|*#U «o tz*ffiM&mfr L tz a 

(9) 5 0 0 0 rpm, 1 0#KliS^#*tU 7kS$rHHKLfc„ 

(10) CKH, lmg/ml RNaseA, 5rag/ral DNasel 

IfoHx., 3 7^T ll^RflSfcfiLfcO^ 20%* 
\s^?V 000 (0. 8M NaCl) $r6 0 0^ lJ0t > 7k± 

!C3 0#WJtt*Lfc. 

(11) 4t-C. 1 5 0 0 0 rpnu 2 O^WiSi^dtLfc^, ttR^rSiR L 

fc. 

(12) d WgtJRli 5 0 0 a/ 1 <DSM&m, 50/i I05M NaCK 50 
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M l (DO. 5M EDTA^t, Hi:, 4 0 0 a 1 <D V x. J -;V*1®z_XtoW 

(13) MMfiT'lSOOOrpra, 5#P^'i>#i£Lfc&, tKIStS 
i&Lfc 0 t&m^. 1 m I /— iV^miL. I 5 0 0 0 rpm, 20^I'L^ 

(14) 7 0%^*/-^lmlTi£l££i5fc#U 10 0/« l©TE*« (T 
ris-Cl pH8. 0 lOmM, ImM EDTA) \Ztt,m*®frL, D 

2. HR P I fcfe^-tf)^ * — (OftX 

HRP Ute^^WTOtft^.tU, ^^-ClfALt 

(1) DNA^»rO&&iUT<7>J: SKU MSI^N o t I (£jl&8l) K£ 
5DN A^OKfr^rtT o fc 0 

DNAi« (1. T-WKLfctO) 20^1 
0 . 1 % B S A 10/i 1 

0. l%Tr i tonXlOO 10^1 
N o t I 2 /x 1 

RNaseA (B*^->l!) 1/^1 
lOxH buffer (Takara») 10yl 

4 7 n 1 
£ff 1 0 0 n 1 

37t 
KfSffl 4 ^FfHI 

(2) ^tf>&, 0. 7%NuSieve GTGTtfn-* (£JB 
&£l) ttft«cftS:fTi\ 1. 6 k b pf+ifiODN A tUL, IODNA5rG 
ENE CLEAN I I (SfeffiflL 7t3'>8) Srffl^T»»ttW#<Oii t) 
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(3) DNA&i&^jAtpp Bluescnptl I (* h?9i?—yW I- 



No t ivwm'&Mv^mitzn^fcc 

®No t I X'<D®m&. tlTOXX-'iiotz* 

pBluescriptll (1 n g / ti \ ) 3 n 1 

lOxHbuffer 2 m 1 

0 . 1 % B S A 2 /i 1 

0 . 1 % T r l t o n X 1 0 0 2 u I 

N o t I 2^1 

M®7k i o /i l 



£f+ 2 0 /z 1 

(D-t^^, 2/i 1 1M Tris p H 8 . 0 £#P;t. 1^1 B a c t 
erial Alkaline Phosphatase £;&P;i, 
6 5 tt'l WSLt 

7xy-^/CHC 1 a 2 ®m^BM? 

y-/uttlS(Cj; O^KLTt^, TEMCtl OOn g/^ 1 » 

®2) T'^ibix/cDNA^ ®T'jlbnf:pB 1 u e s c r i p t I I ^ 



DNA ( (2) -CSHKLfckO) 5 /z 1 

pBluescriptll N o t I {®XmU L tz <&) b I 

1 0»7'fy-v/3^y7T- (0*^-^11) 2/il 

1 1 /i 1 
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2 0 n ! 



3. GAD I I Mfc+to'*?* -<DftA 

GAD I I Jte^Sr^TWH^J: 0, ^<7*-£»ALfc. 
(1) DNA«J»rtf>5&&4UT<0.fc 5twL, fflRBMfEc oR I (SiBJfilH) l~ 



i5DNA§]»r^ot 0 

DNA*» (1. -dWiLfctO) 20/il 

E c o R I 2 /i 1 

RNaseA (B^v-^JH) 1 ^ 1 

1 0 xH buffer (SiBiSK) 10/i 1 

$1* 67^1 



£*f+ 10 0^1 

KfEl$ll]4«p|BJ 

(2) 0. 7%Nu S i e v e (SftiSfll) GTGTtfn-* (£fi 
&£!) *fc*»fc?TV\ 2. 1 k b ptti£0>DNA£SJ«9 JUL. CODNA&G 
ENE CLEAN II (g^fSSL 7 &ffl^TJfcfttfcW*0>ii 9 
CDN A&HJiKLfc. 

(3) DNASr*ft^tp p B 1 u e s c r i p t I I (* h?fii?—y9H) K 
EcoRI -eSJWr&l&JJ >®?ft:$:^To/-i 0 

©EcoRI TOSNftfi, £*Ttf>3RTfrofc. 
pRIuescr ipt I I (l/ig//i 1) 3/il 
lOxHbuffer 2 1 
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E c o R I 



2 u 1 



mm* 



1 4 n 1 



,2^1 1M Tris p H 8 . 0 £2JP , 1 m 1 B a c t e 
rial Alkaline Phosphatase (^rSitK) tlNx., 6 
5 tt'l«fLf: 0 
®^tf>&, 7x/-^/CHC 1 a »&£&&^ft^2 0^»^££S$i± 
x^-^jSlli^KL/:! TE«t 10 0 M g/^ 1 

Ltz 0 

®2) Tll^nfcDNAi: , (3)-C# ibix/i pB 1 u e s c r i p t N ^ W 

DNA ( (2) T'lWSSlL^tCO) 5 m 1 

pBluescriptll EcoRI (®X*ffimLtzt><D) 1 /i 1 

1 Ofey^f-i/s y/<y7 7- (B*^-^) 2/i 1 

T4 y 5tr — tf (b^x->^) i/2 i 

$®tK l l m l 



1 6 °C 

2. ^KLtHRP I ^ALfc-i^-SU^. Ti^KLtGADl I & 

WALtz^? ^H^ix#?£«^£jM££T , E. col i JM10 



-a-it 2 o m i 



50 



WO 97/10333 PCT/JP96/02654 

*±"C3#WR£3-frfc«» SOC»«J9 0 0 ^ 1 Sr*0^., 3 7t\ 1 
^**-&E. col iJMlO 9lC^At/i 0 ^<OgL E. col i JM10 

fc*s. :©HRP ia€^%*ALfcjB*»*.fr*»*SrifiiSK*4iri*tt* 
K4iSiIfIifi«flf^ (B*iX*»o<tfiSIlTI 1*3*) K*K 
(£K##FERM P- 1 5 1 6 4) , ¥-&8*9 8 1 1 BIRK^fL 
(SK#f FERM BP- 5 6 6 3) 0 GAD I Ifcfc^Sr^AL 

tlodiifillTI 1 #3-130 (g!£#^FERM P-l 5 1 6 5) 

L, «8^9£ 1 1 0l^i:ffLt (SK## FERM BP-5 6 

64) „ 



5. jte^rcttiEWfcjfc 

(1)4. X'E^L/iE. col i JM10 95:LB«M (100/ig/ 
mlJyf-yyy, 0. ImMIPTG, 0. 0 0 4%X-g a 1 £*f) 
37t-Cl 6l£IHI*&*Lfc. 

( 2 ) I£fi)c$ixfc=a p - — CO 9 -t,, &£co=i d-- £ 2 m 1 LB^i ( 1 0 

On g/m l ryt'isV y$%) Ktt*., 3 7tt- 1 6 mfflmmLtz 

(3) ^cD&, 1 2 00 0 rpm, l^i^ltLtllL, Magic 
Mi n i p r e p (SftffiflL T^tfK) IC^^X^ KDNA*»*EUK 

(4) HUDlLfcDN A£T 7 ^ y h (77^^78) I'ft 
^ ->-^yxu £J£SE?'J£ft£Lf;:e HRP I Jt£*<0£M2aifcEfll 
^coE?iJ#^4{l, GAD I IJte*0£SE^J*:E?iJ*tf>E?iJ#*6(r^-fo 
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$rLfci:5. — SB^SSV^r^o ^-iS*5EWi LT C S ADitfii 1 ^^ 
c?Kfc 0 CSADit£^(±, Biochemica et Biophysica Acta vol.1262, pp79~8 
2(1995) H«ft$ilTV>5. 

6. T^KSe^MS 

5. X'^mLtzm&^n^h, HRPIS^GADI I -Zrtl-fftMDT $ J g$SE 
?'J**^L7tc HR P I <7)T 5 y^g2^J^ffi^J^OE^iJ#^-3{-, GAD I I tf> 
T 5 / StE?!l£ia*l*0>E*J#* 5 

I I . t hGAD I I 
l. ££fiit£*rc]MI 

^^fiilfe-^^^ftlli fMolecular Cloning Second 
EditionJ Chapter 2 llffitt^fefci* CTtTo fc 0 WTC^^ 

(1) cDNA7^y7!iHiCLONTECHttOHuraan Liver 
5 ' -Stretch plus cDNA7475 V -£{£fflLfc 0 :©c 

DNA7^^7 M-£C 6 0 0 0. 7%*^^^tfN 
ZYJgJfe£jft"£U 1. 5%*^&St?NZYJ&Jfi7'l'- HC»V*fc 0 4 2'CT* 

(2) :©7^/V^-t*IMkt h y ^t^7-^t©c DNA££t4£-£ 
ft.. £t4O&#fi0liS#J 1 <7>7. (1) IIfe«co^#>f6li:T'tTofc 0 

(3) ^Hf:cDNA^7 5rT?2B$M#fc»31L-CH£U 7 » ? 
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(4) Wyjl^^-^ay^*, 7^^-l:@^Lf:cDNA^f># 

hGAD I I ififc 

2. t hGAD I I Jte^OJttE^J&tft hGAD I I <DT 5 / SfcE?lJ<£&£ 
t hGAD I I ite^JgKEfll^ifc^fi I • tlPI«0^»-CfTofc. -f-ftfr 

1) 1. (1) X*NZYmX%&±l~B&£-et^7-?frb\B\®.Ltzl7 

T-vzs umm k ® » t fc, 

2) 1 ) <Dmffim5 0 /z l t C 6 0 0 -*5§® 2 0 ^ l &jft#U 3 7t, 

3) 1 Om 1 NZ Y&ife{C2) -e«£-Lfc#tt**f*U 3 7t:T*6 

4) 8 0 0 0 rpm. 5 #IWit^#« U ±«f«:®<KUfc. 

5) &±mz, 5M NaCltlml, 3-^6 000 
Sr 1 . 1 g Sr^Dx., fefrLtz, 

6) Sf*««r*±lw 1 B#IH]fi#, ^<D&1 0 0 0 0 r pm, 4W2 0#R8 

7) fctJR&EHXU 7 0 0/i 1 <D S M^!l^» Ltz 0 

8) ? nn7}wUA£5 0 0 n ItiajLXUbWL. 3*ofc*ll§S*rJgd»Lfc 0 

9) 5 0 0 0 rpnu lO^i^iU *1^0«XLfi o 
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10) ZtllZ, lmg/ml RNaseA, 5rag/ml DNasel 
(*i:y^v|tl) Z&l ti 3 7X:x*imri\1&WLtz<nib, 20% 

tfij3L?-uyyy 000 (0. 8M NaCl) S:6 00/j 1M, * 

±;i3 0#!SHfc«Lfce 

11) 4t:T% 1 5 0 0 0 rpm, 2 0 #P^'k#8f L fcft, ttmZls]®. t 

fee 

12) COit^iC5 0 0 1 CSMtt 50/i 1»5M NaCK 50 
i. ICO. 5M HDTA^/jnx, Mi^ 4 0 0 ^ 1 <D 7 ^ 7 -,'l--£#n;iTfc# 

1 3) tZmmZ&foX' 1 5 0 0 0 r pirn 5 t fi^, *1£Ih] 
^Lf: c Ml:iml©x^/-;uBOX, 1 5 0 0 0 rpm, 2 0#|SJiI'fr# 

14) 7 0%^ /-^ 1 m 1 T-i£B§;£i5£#U 10 0/i 1»TE*» (T 
r i s-Cl pH8. 0 1 OmM, ImM EDTA) i^i±j££r&7$> U D 

(2) t hG AD I I Ifif^^^-'- (DWA 
t hGADI I m.fc7-£UT(Dmtt^£ K> . ^^-KffALfc 

1) DNA9)W^TWJ; 9 (It, flJUSNUE c oR I (£?§&&&) 



iiJ:5DNAg)»r&fTofc 0 

DNA^i (1. "CP8$I{ Lfc t>£>) 20/i i 

E c o R I (S«ifitt*l) 2 ^ 1 

R N a s e A ( B > f±K) 1 ^ 1 

1 0 x H buffer (£fg£J±$!i) 1 0 /i 1 

8£®7k 6 7^1 



n'tt 1 0 0 y 1 
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2) 0. 7%Nu S i e v e GTGT^fP-^ (SS 

mm) 2. lkbpM^DNA^^i, -^>dna£ 

GENE CLEAN II (S&ffiflL 7^=*>tt»i) Srffl^tS&ftflt^ 

3) DNA^Il^-iitfp B 1 u e s c r i p t I I (* b7f ! s->VM) 
ICE c o R I -T^lff&fty I'lMfc&fTofc. 



pBluescriptll (l/ig//i D 3^1 
lOxHbuffer 2 a* 1 

E c o R I 2 0 1 

iSfc®* 14 v \ 



KJ£fi£3 7r 

2 m I lMTris p H 8 . 0 &J)D;i. 1 m 1 Bacte 
rial Alkaline Phosphatase 
6 5 tt 1 EMWifcilLfc. 

®**>SL 7x/-^/CHC 1 3 fttfi&fcfcfcft^ 2 ®m 
fclfc. = */-/ufc«K:*»>tt»Lfc8L TE»«Ctl 00^ g/n 11^ 

®2) Tft&fttDNAt, (D-C^ibilfcp B luescr ipt I 1^ « 
DNA ( (2) -Cll»Lfcfc<0) 5 " 1 
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pBluescriptll EcoR r WWi® (®-C*WRLfcfctf» 1 n 1 

1 QfeyJf— C S3 V'<yVT- (e#x->f±$Si) 2 n 1 

T4 t? (0^v->l±$!i) 1 H 1 

mm* 1 1 u \ 

£ft 2 0 u 1 

KJ£2B#f8] 



(2) t'ltiLfcthGADI I^ALfc^^-^:, Ztx?ii%m\z&\^ 
fc!tm&±X. E. col i JM10 9 = >t°T> (SMitliM) 
U tK±T"30^F^, 4 2tT'4 5Wl tRXT* 3 #ffl£ffc S itfcSL SOCig 
HU9 0 0 /i 1 Znilit, 3 7 V. 1 BfPflgt . *-£E. col i JM109 
HOlALfco %<D'&> E. col i JM109 £[e!lfc L/ie 

r^thGADI Iit£^£i*AL;U&*&;t#:M§®£h CSAD 2 

mi TS 1#3#) ll*K ($K#tFERM P-15762) L, ¥fi)c8¥ 
9fl4BB»*Kl:»tflfc FERM BP- 5 6 5 3) , 



(4) *{5*o£SE?iJtf>ft£ 
1 ) (3) -CleUKLfcE. c o 1 i J Ml 0 9&L B^Jgife ( 1 0 0 n g 
/m 1 T>\£*sD >s 0. ImMIPTG, 0. 0 0 4%X- g a 1 £W) Kft 
3 7tf 1 6B#!fli&*Lfce 

2) JKjfcSilfca D = -(D9 *>, 6fec7)=i 2 m 1 LB^JI (1 0 
0^g/ml7yt'V!;^) (Cflt^L, 3 7r-Cl 6^M»«Lfc 

3) -t<D&, 1 2 0 0 0 r pm v 1 #KJ8'b#MI Ltl® U Magic 
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M i n i p r e p (S&iS*fL 7°py #») l:^^^ 5 KDNA»*«r®te 
4) LfcDNA^DNAv'-^i^v'> / ^y h (^>f*— $*— * — 

AD I I itfc-T-ttf)*^ (7 y HC*tt"5 t h©**o^-) lis it£^ 
5 Sft = - KSR#-?8 3%"C*>5 g ^P^-ffgl*. D I NA 
SIS ver3. 0 (0i y7 h -)i7x>^=7 U >^fi» 



( 5 ) 7; /»KJ*J0>ft?£ 

(4) T'&JgLfc&gSE^ib, t h G AD I I S / $>K?'J£&£ Lfc. 
rS/KETU^eW^E^JS^fc^-r. 7* hGAD I I b<D**oi?- 
(7? M:»f5t h<D**ui/-) ii8 5%tfo5„ 

(0£Jfe0»Jl 3) ffFAoite^^^^^^Wr^^tt^fltK 

1 . HR P I l£f(D;-tV7'o y h^W 7* !J ^>f if-v 3 i^fclw «t 
HR P I iHc^tf)/ — tfy^n y b'^7 l ) ?4-e- ; SB >jfe(IJ;5«^fSr, 
fCurrent Protocols in Molecular Biol 
ogyj (1987 Greene Publishing Associa 
tes and Wi ley-Intersc ienceli) Chapter4 

ffll^polyA RNA^itt, W7/H:o# 5 0 On gf, (DlEfcjrTlft 
Jk.T$D ENS4i 7 77,3 OfpjScD p o 1 y A RN A&J8l*fc t©> @ 1 • 
&L7iffHMifttf>:£T<0p o 1 yA R N A&fflV^fc t©W 2 Hgtlo^TfTo 
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( 1 ) Hte#J 1 2(0 I . 2. tpBluescriptll ±CcDitf:HRP 

5HRP I »£^£#«£bfco 

(3) (2) T^BtLfcHRPIlfif^GENE CLENE II (2ft 

^ 7tn->i) zm^xumtti. 

(4) ftlitfcHRP I ite^^7>^A^^^i. KDNA7^!i *stf*ry Y 

£ffl^T&o o D&&f£0,Wr($V\ o-P32 d 
CTP (T-rv-rixK) tfflV^T 3 'P-dCTPi!SILfcHRP Il^/n- 

(5) (4) -C^ML^^n-ySrffl^T. £1* jEflf/TO t 7 # % v > 

:<Z)^ FF&TWE^i^D-f LTHR P I itfc^fcffl £ftfc 0 - 

ftiflHRP JFP*tiE*fF«©«»J*s^riBi:<CSwt, 

(6) efclw, PJCro-^fflV^, 1 . TfHKLfiJFF&Sm^TOp o 1 y 

(0 9) o CWCta^ HRP Iftfif^rffit^M© 

zt. zh\z\mm<ow-n®m^ifexhzzbfrnwLtz* 

2. GAD I I m.m?-<DS>— f yzfn y h^-f^!i ^j£tl<k2>ft? 
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v-a ymmmzn-otzo ig&zmi oic^-r 0 cft<t9, gadi nef^ffl 

(mmm n) hrpi 
i. *a*&;t:*:»is<0ffMK 

HttWl08-C$fLfcHRP I »<5^ ^S3^S^o-y ( 1 8 5 - 2 9 9# 

- (113) II*§*&A,*rSL «BL2 1 (DE3) pLy sSC«ALf: 0 
2 . HRPI (DftfU. 

(1) 1. -Cfflilfc^iS^Tyt'yliVl 0 g/ml^t'LBigl 
T'tg^U #fttt£fr (^y^^^K) -e»J&Lfc*a!i s 6 0 0 nm©iSft"C0. 
5l:4ot^, 0. 5mMl:45J;?l:iPTGtriPtHRPIiaR<o* 

(2) *»®£[ellfcU Lysis Buffer |I»jBtfeft, 
y^y — >> 3 >L, Beckman Optima XL-8 0 U 5 0. 
2T i D-^-fl 8000 r pm, 4t„ 1 5 #WJjS'k#&t t fc, 

(3) ^OgL ifcK^fceMtttfe^Tv^^KiStfU Ni-T^P-^ 

3. SDS-PAGE«^fi 

yr^h^-T-ML, flunks* <fT^ft^c tSrfltBLfc. fc**riai 1 
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1. HR P I jte^^^ilSS 

(i) m^&z.^? *-<DfEm 

HR P I itfi^^Ill 1 2 t^v^^^agALf:: p B 1 u e B a 

c i i \*<9 9- (jyt'hv?>m) izm*&Astz: 0 mTic-townsrer. 

1) i-f, H&#J12£>2. t'^KLfcHRP Il^lrJfALfcpBl ue 
scr ipt I I * — PCRS ( fCu r r en t protocol 
s in molecular biologyj (Greene Publi 
shing Associates and Wiley— Interscie 
nee, 1987) chapterl5 i;f2«c) «9 , &<D5£ ( 1 ) RXfi*. 

(2) ofi5E?i|©7'7Yv-?rffl^t 1 HR P I feB^om- 1 y&ft 
£ = - VtZtiLWBM £ N d e I SJKffitt t LTtiH L/i 0 
5' G A A TTC CAT ATG TTC TAT ATA CAG AG 
T T CT GAG G C 3 ' • • • 5£ ( 1 ) 

5' TCC AG T TAG TGA CGT CTG ATG 3' 

• • - a (2) 

2) $ftfciH5^-£N d e I &tfB a mH I (#lc£fgi&R) 

3 ) HI&^J 1 2 O I . CD 2 . T'f^Ktyc: pBluescriptII± 

<DH R P Iit£^£BamH I a c I X' * ? v 7 <D 

clean I I (g^ffitfL yi-^i^m) &m^X3&]UftO7i~£tt$l:Lti 0 

4) 2) St/ 3) "C^iX^ft^lliLfcite^ £L i g a t i o n Pack 

5) EcoRI/Nde I/EcoRI 7^^^- (5' AATTCCATA 
TGG 3' ) ^DNAMf^U T4 # !J * * U K*-*"— (£r§ 
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6) BluescriptIl£EcoRI X'®m L, 5 ) T-^®{ LfiE c o 
RI/Nde I/EcoRI 7^/^-^Wiil'^^f: 0 

7) 6) "C^fit L tz^< ? #—(ON del. S a c I £S0#rL. 4) T-tf^Lfc 

8) *-*-kW>m J Ml 0 gi^^^iAL, &-i?*-;»A£ 

LBi^itt (T^t'v/'J > 1 0 0^ g / m \ "a W ) T*««Lfi s 

9) igmLtzXBMfrb, Magic Miniprep (^a/XM. 

mm) ^fp^ti^oti^t^ ittw^* l^. 

1 0) ^^^-^Nd e I T*$JWrSL Ligation Pac k £r$I^J L 
TNde INco I y (5' TATCCATGG 3' ) <biI&L. 

*-<0ffi§JfB&N colt LfCo 

i i ) !£-<^-£>hr p i ate^^^^N c o i ^4 vzmmmxwm l, 

c o I -Cfc5HR P I iSfe^^ft$itfc 0 
1 2) ^n^Stef-^Ttfa-^m^ftS^ GENE CLEAN II 

Stents tfc. 

13) 01 2 tl^-f"t X^i/yf V &3£ALfc p B lueBacI I I-<^* 
- WyfFny>|i) ^«ioTN c o I «Lfci, KLV 

14) 10) T'ftMLfcHRP l&&*h 1 1) T^St-fc^**--^ L 
i g a t i o n Pack (B*^-y») fcfflt*T*OlMftIMi»K«V*iitt 

Lfc 0 

A»tf<0:!ttSEW&tt*B^TfTofc o 
(2) HR P I itfe^W^fiflS 
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HR P I l&B*&m%.&A,£L77 * X K& TMo 1 e c u 1 a r C 1 o n i 
ng Second EditionJ (Cold Spring Harbo 
r Laboratory Press, 1989) chapterl (C|Eic<7) 

^OH]^i±3[p]fTofc 0 

2 . HR P I ^firMSIfcO^m 

(1 ) ^iSURLfc:/^* S h^U#7i^y 3 (DO TAP (g&ft 
^ a») ) Idcfco-CS f 9*fflB§fCi£ALfc 0 

(2) '&btltzm&&Z-ftV <( '^XZWS f 9 *BII& *ft3g3i$ 

SeK^**«a^0^i5feli. t^TMAXBAC (S»(S«I, -T>t'hny> 

(3) HRPlM^fcSf 9ilJSliSDS sample buffe 
r % 5#M#-Oi'Lfc«, SDS-PAGE««*ltHw*»ttfe. 

fc. I13IC, SDS-P AGE&%fr9}<D&m*7F-f 0 

(MMm 16) GAD I I <D%$L 

i. gad i i mm*<D±tm& 
(i) a^&x^^-^K 

77FGADI 1*^^*0 3 {C^$ix5txf-v?>^ ^*ALtpET3 

(D*T. HJfcfll 1 2 I . ©3. TitML-fcGAD I I iI£^£*fA t p B 
1 u e s c r i p t I I *<9 9 — PCRS ( fCu r r e n t proto 
cols in molecular biology] (Greene Pu 
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blishing Associates and Wiley-Inters 
cience, 1987) chapterl5 HE*) \Z£ 0 , &<DiZ ( 3 ) R 

tfst (4) ^sge^jco^^-r^-^fflv^, gad i iae^m-*^*- 

= - K^SttlsEfll^MKE coRIt^ h ££ALTig*g Lfc. 
5' G A A TTC CCC ATG GCT GAC TCA AAA CC 
A CTC AGA A3' • • • £ ( 3 ) 

5 ' G C A CTC- ACC AGA A AT GGC AC 3' 

• • • 5t (4) 

©HlttSJLfcfce^STE c oR I, Sad ~C*#)#r L T#J 0 W Lf;: 0 

(Dg(J(w, GAD I HgfS:#ALfcp Bluescriptll COG A D I 

> hT*¥ftft:LfcgL S a c I T'tiUKfr L T OWL fc 0 
©(DT'^O OWL Acitfii 1 1 ®T9J OWL fcitfc^ ^Ligation Pa 
ck (B*^->K) &Jfl^T*©»fcIfcW»lwfi£v**&U GAD I 

©0 3 lC^"t"fc 7^^ s yV9 ? &%$ALtz p E T 3 a^^-^EcoRK S 

ma ix-mmttz^ &LV ^mmmzftotz* 

i^mttzG AD I I ae^fc©-?^;**^^ *-<t£> L i g a t 
ion Pack ( 0 fcffl^T*<OlMfttt9i#lwf£v*ii & Lfc 0 

?iJ£St^&oTfT-ofc 0 

(2) GAD I IiUHi^AaSWS 
GAD I I *fc^£*a^&/u£:/7* S KtrMoIecular C 1 o n 
ing Second EditionJ (Cold Spring Harb 
or Laboratory Press, 1 9 8 9) chapterl llfElfc 
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2. GAD I I (D%^ 

(1) *&ffimLtz77X* K«r*»«BL 2 1 (DE3) pLy sSIC^A 

(2) &JzMm*Ty\?i'\) > 1 0 0 g/m 1 LB tgifeT*ig£U # 
ftft&fr (^-y^-r^Sl) T'W6 0 0 nmO^lT'0. 5C4ofc^tI 
PTG£0. 5mM(-^5 J: d\zMtL, GAD I I 0$g^ffi#£fT ofc 0 

3. GAD I I <Dft% 

( 1 ) 2f$fUm, *J»®£@JfcL, Lysis Buffer \zWKL1t^kA 
tty-a>r-y3 yL, Beckman Optima XL-8 0£&^L, 
50. 2Tin-*--C1800rpriK 4 tT 1 5 #[Wi8'k#K Lfc 0 

(2) ^©t, ±ft&»9, lM^^y-^ (pH7. 5) Om 
MJI/.C3J: SlwJni*, Ni-T#p-* ^ryVR) £fflv^T« 

(3) tn$H£titzm&$:. 1 0%SD S -P AGE^famzfrlf. 

■7V VTy hzf^-X'gS&LtzbZZs 5 6 k DttjfiK'<> K#S*L (0 1 4) , 

»e>nfcfi&if!6SG ad i i let-fcs: tamrasiifc. 

(4) &Kg|ofctl«GAD I im&nZ (3) tl5]il:2XSDSt^ 
^y77-TteiL, 5mmy>f(Dl 0 % S D S - P A G E tMttkilUl^rt, 
*«)llTS^4tl:tO. 2 5MWKC 1 X* 3 0 #WISfefe&fTofc 0 

(5) 56 kDtti£coe<&&£ft£@tf)W<> y^-^7-C^J9 W 

(6) /<>f *7 -y V\iM<D^TJVA 2 2x1/^ Fni|j ^.n: — $ — & 

(7) jga$JitiaRtKxi/^ hni!Jai-^-«lftKS(:ti£^lsl 
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1 . ^HRPI gi«c©f^« 

HMU4t*^l!Lf:HRPI^geS^ [An t i bod i e s A L 
aboratory ManualJ (Cold Sprong Harbor 

Laboratory, 1988) chapter5j iCieicO^I- Lfctf 
-.f)f^!:ML.. ftHRP I^^^Mtfio 

2 . >7 i * * > 7" ' d »;/ h 

fCurrent protocols in molecular bio 
logyj (Greene Publishing Associates a 
nd Wi ley-Interscience, 1987) c h a p t e r 1 I: 

(2) %<D'&. ftHRP ISMHRP I«»*fi«XI4HRP I Tt^ftS 

(NBT, BC I D ) (HI 1 5 [A] ) 

. ZtiXQSjiHRP IWHRP I tSlSt5:ii s «B$*lfc. 0 1 

5 [A] T'li. fi*lft^HRPI^t^f^y?m*lWI^<^ 

(mfe^yi 8) hrp i </mm(o^m^<omm<o^n 

(1 ) Hffifi»ll ?f£«Lfc#«lfftflfiiU g£5ml<7)2xSDS samp 
1 e bu f f e rm^t-fXLfct, 3 ^"t 5 ^ t T'ffr«*&*$tt 
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(2) 0Ettfti*£& 1 2. 5%SDS-PAGE«3U5MH»K7Wt*:&, **** 

(3) ^<Z)f, Xftffll 7^fl2«LfcffiHRP IjK**ttttWttfcRf£$tffc c 

£tb\Z&7;l<*V 7*777?— eZmtS. (NBT, BCID 
ay^U) ) >Sj££-£M££-tf£ (El 5 [B] ) o Z<0&m* S—?>7'a 

hrp im&Komfiatfft&ztitio -tttfrh. &fomt. isfmtiE^m^ 
<d $.n&m$ \z^m -e t 5 r t &m £ n fc. 

(Ilf!l9) &GADI IJn^^K 
1 . jnGADI I gi^Wf^M 

HftWl6^KLfcGADI IffiS* fAnt i bod i es A La 
boratory ManualJ (Cold Sprong Harbor 
Laboratory, 1988) chapt e r5j CIEi^ftCLt^o 

2. 7^7*>zfv y h 

["Current protocols in molecular bio 
logyj (Greene Publishing Associates a 
nd Wiley— Interscience, 1987) c h a p t e r 1 C 

(1) mmmi exim. nmitzGADi ig&wzi-j o>/>?7> 

(2) ^<7)&, JtGAD I I foW-fc t >/7 >±©G AD I ISfiRirfiftS 
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-fcfcfct LXTjVX D 7t^77 f-^X-m&ZtltztTiW* I g Gin 
SP,i:R7^*!J7*777^-^S» (NBT\ BCID 
mzyu/tfm) ) £5J&£-tf\ 56kDl:GADI I H6U<7) 

/<>K^tftw$n, cnj:^inGADi iwgadi i gaKtsj£-t-3r 

fcjWIBSftfc. 

(I51fi«2 0) GAD I I SSIfOlFFtf^^^fJffl^tftW 

(1) H««|l^»Lfc«ftf«« (DENS^«7^) StfIE£JfflIi*&*& 
^-tilfHl g5r5ml «2xSDS sample buffer -C^^t 

(2) s^ttM, mmmi 6«U:GAD 11*12. 5%SDS-PA 

Jtfi-f 3 - tX'ffizLtz c 

(3) HJfe^Jl 9-e^HtLfcJrCGAD I I t R(5 

fc„ LTT/U* y 7t777 ^-ifT-^^ftfcft^l^ I gGlrtf* 

§f,i:R7/^!)7t777^- 1f«rM (NBT, BCID (# 

(HWJ2 1) HRPIlfif, GAD I I fcg^<fl»«H#*iOfllB 
BttlMHiflfllBfctt* R a t MTN Blot (7o-7f^$i, Si 
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£f79 fc^(CrtJl5$nTV^5, 7^#a*OpolyA RNA^/oyH 
> ^5 yX'h^bo :©y^7>5: FMoleculai Cloning 
Second EditionJ (Cold Spring Harbor 
Laboratory Press, 1989) pp7. 3-7. 84 IIIE*c<£ 
Xlf»fi*9&^ttW»»w«^lWi£WHRP Il€fro-"/XVGAD 
I I Jtfc^yo -7" ^ffil^T^ti eft/-' tr-Vyn y h^^U^t-ya > 

HR P I it£^:/D- El 1 6 GAD 1 Il^T'n-^i* 
!rllll 7H*H\ 9 ll, HRP Iieflilfflft^i-C3jl 

<«SUtl»t, «&{wW-Ct*aL-CV^. *fc, GAD I I Jte^ttffFK, e 

*»HRP I XliHRP I itfe^t L< 14 G AD I I XliGAD I I MB 

HR P I itfc^XttGAD I I fofc**:ix*:tv<D-&Xlt£nzm\<^ 
SiHRP Itt^XlifiGADI I £t<*:£ffl^3 C £T\ FF*£>!6*e£& 
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gd^lJOg^ : 2 6 7 

tm<nWR ■ sew 

Met Val Val Val Ala Ala Ala Pro Ser Ala Ala Ser Ala Ala Pro Lys 

15 10 15 

Val Leu Leu Leu Ser Gly Gin Pro Ala Ser Gly Gly Arg Ala Leu Pro 

20 25 30 

Leu Met Val Pro Gly Pro Arg Ala Ala Gly Ser Glu Ala Ser Gly Thr 

35 40 45 

Pro Gin Ala Arg Lys Arg Gin Arg Leu Thr His Leu Ser Pro Glu Glu 

50 55 60 

Lys Ala Leu Arg Arg Lys Leu Lys Asn Arg Val Ala Ala Gin Thr Ala 
65 70 75 80 

Arg Asp Arg Lys Lys Ala Arg Met Ser Glu Leu Glu Gin Gin Val Val 

85 90 95 

Asp Leu Glu Glu Glu Asn Gin Lys Leu Gin Leu Glu Asn Gin Leu Leu 

100 105 HO 

Arg Glu Lys Thr His Gly Leu Val He Glu Asn Gin Glu Leu Arg Thr 

115 120 125 

Arg Leu Gly Met Asn Ala Leu Val Thr Glu Glu Val Ser Glu Ala Glu 
130 135 140 
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Ser Lys Gly Asn Gly Val Arg Leu Val Ala Gly Ser Ala Glu Ser Ala 
145 150 155 160 

Ala Leu Arg Leu Arg Ala Pro Leu Gin Gin Val Gin Ala Gin Leu Ser 

165 170 175 

Pro Pro Gin Asn He Phe Pro Trp lie Leu Thr Leu Leu Pro Leu Gin 

180 185 190 

He Leu Ser Leu He Ser Phe Trp Ala Phe Trp Thr Ser Trp Thr Leu 

195 200 205 

Ser Cys Phe Ser Asn Val Leu Pro Gin Ser Leu Leu lie Trp Arg Asn 

210 215 220 

Ser Gin Arg Ser Thr Gin Lys Asp Leu Val Pro Tyr Gin Pro Pro Phe 
225 230 235 240 

Leu Cys Gin Trp Gly Pro His Gin Pro Ser Trp Lys Pro Leu Met Asn 

245 250 255 

Ser Phe Val Leu Thr Met Tyr Thr Pro Ser Leu 
260 265 

mm^- ■ 2 

6S?iJO^$ : 2 5 2 O 

m<n& : -** 

S^IJrolS: cDNA to mRNA 

CTCATTTCCT AAACACTCAT TTTGTGAAAT TCCCCAGGTC TGTGTGTATG TGTTCGCTAA 60 

CTCTAAACCG GATATGCCAC CAGTTTGATT TTCGGCTGTA CTAGGGACCG ATGTGGCGCC 120 
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GGACATTATA ACGTGGTCGG GCTATGGTAA CGATCTGTGA GACTCGGTTT GGAAATCTGG 180 
CCTGAGAGGA AAGCCTGGCA TTCCGGGTAA AAGTCTCAGC TGTGTGGGGA CGCGTCTGCC 240 
GAGGACCCTG GACCCTGGAC TTCAGCAACC GGCTGTCTCT ACCGTCCACC CACCCTAAGG 300 
CCCAGCTCGC ACGGCGAACA GCTGGGCAGC CACGCTGGAC ACTCACCCCG CCCGCGTTGA 360 
GCCCGCCCCC GGGCCTGCAG GACCAATAAA CGATGAATAC AGCCGCGCGT CACGCAAGCA 420 
CAGGCCAATT CGCAGACGGG CACGACCCTA GAAAGGCTGG GCGCGGCAGG CGGCCACGGG 480 
GCGGTGGCGG CGCTGGCGTA GACGTTTCCT GGCT 514 
ATG GTG GTG GTG GCA GCG GCG CCG AGC GCG GCC TCG GCG GCC CCC AAA 562 
GTG CTA CTC CTA TCT GGT CAG CCC GCC TCC GGC GGC CGA GCG CTG CCG 610 
CTC ATG GTT CCG GGC CCG CGA GCC GCA GGG TCG GAG GCG AGC GGG ACA 658 
CCG CAG GCT CGC AAG CGG CAG CGC CTC ACG CAC CTG AGC CCG GAG GAG 706 
AAA GCG CTG CGG AGG AAA CTG AAA AAC AGA GTA GCA GCA CAG ACT GCG 754 
CGA GAT AGA AAG AAA GCC CGG ATG AGC GAG CTG GAG CAG CAA GTG GTG 802 
GAT TTG GAA GAA GAG AAC CAG AAA CTC CAG CTA GAA AAT CAG CTT TTA 850 
CGA GAG AAA ACT CAT GGG CTT GTG ATT GAG AAC CAG GAG TTA AGG ACA 898 
CGC TTG GGG ATG AAT GCC CTG GTT ACT GAA GAG GTC TCA GAG GCA GAG 946 
TCC AAG GGG AAT GGA GTA AGG CTG GTG GCC GGG TCT GCT GAG TCC GCA 994 
GCA CTC AGA CTA CGT GCG CCT CTG CAG CAG GTG CAG GCC CAG TTG TCA 1042 
CCT CCC CAG AAC ATC TTC CCA TGG ATT CTG ACG CTG TTG CCT CTT CAG 1090 
ATT CTG AGT CTG ATA TCC TTT TGG GCA TTC TGG ACA AGT TGG ACC CTG 1138 
TCA TGT TTT TCA AAT GTC CTT CCC CAG AGT CTG CTA ATC TGG AGG AAC 1186 
TCC CAG AGG TCT ACC CAG AAG GAC CTA GTT CCT TAC CAG CCT CCC TTT 1234 
CTC TGT CAG TGG GGA CCT CAT CAG CCA AGC TGG AAG CCA TTA ATG AAC 1282 
TCA TTC GTT TTG ACC ATG TAT ACA CCA AGC CTC TAG 1318 
TCTTAGAGAT CCCCTCTGAG ACAGAGAGCC AAACTAATGT GGTAGTGAAA ATTGAGGAAG 1378 
CACCTCTAAG CTCTTCAGAA GAGGATCACC CTGAATTCAT TGTCTCAGTG AAG AAA GAA C 1438 
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CTTTGGATGA TGACTTCATT CCCGAGCTGG GCATCTCAAA CCTGCTTTCA TCCAGCCATT 1498 
GTCTGAGACC ACCTTCCTGC CTGCTGGATG CTCACAGTGA CTGTGGATAT GAGGGCTCCC 1558 
CTTCTCCCTT CAGCGACATG TCTTCTCCAC TTGGTACAGA CCACTCCTGG GAGGACACTT 1618 
TTGCCAACGA ACTTTTCCCC CAGCTGATTA GTGTCTAAAG CCACCCACCA CTGGGCTCCT 1678 
TCCCTGATCA TCACACTGCC TAGAGGATAG CATAGGCCTG TCTGCTTCAC TAAAAGCCAA 1738 
AGTAGAGGCT ATCTGGCCTT ATAAGAATTC CTCTAAAGTA TTTCAAACCT CTTAGATGAC 1798 
TTCCAAGTAT TGTCTTTTGA CACTCAGCTG TCTGAGGTCT TCAAAGGTAT TCCAATACTA 1858 
CAGCTTTTGA GATTCTCATT ATaTAAAGG TGGTAGCATG CTCTAAATCA TAGGGAAAGT 1918 
CATCTGACAG TTATCGTTCA GCCTGGCTAT GTAGCCGAGG CTAAGCTGAA ACTTGTGACC 1978 
CTCTTGACCC CACTCCCAAG TGCTGGACTT TACCAGGTGT GCAGCTCCAC ACCGGCCTCT 2038 
TCACATGTCC TGAAGTAGAC ATGAGAGTCA CCAGTTCTTT CTCTCCTCCC CGCCCCACAG 2098 
GTTTCTTTTG TTTCCTTCTA CAAGCAGAGA AACAGCAACC TGAGGGGCCT GTCCTTCCTT 2158 
ATGTCCAGTT CAAGTGAAGA TCAAGAATCT TTGTAAAATT ATTGGAAATT TACTGTGTAA 2218 
ATGCTTGATG GAATCTTCTT GCTAGTGTAG CTTCTAGAAG GTGCTTTCTC CATTTATTTA 2278 
AAACTACCCA TGCAATTAAA AAAGCAACGC AGCATCCCCG TTGAATGATT TTAGGGCTGT 2338 
TTATCTTTAT CGTTTGCTAG GGGAGTAATT TCTCATCTAA AGTGAGCACA CCACTTTTTT 2398 
AAAAGTCAGA GAGCGGGCTG GGGATTTAGC TCAGTGGTAG AGCGCTTACC TAGGAAGCGC 2458 
AAGGCCCTGG GTTCGGTCCC CAGCTCCGGA AAAAAAAGAA CCAAAAAAAA AAAAAAAAAA 2518 
AA 2520 



mm^r ■ 3 

E?'JOft£ : 3 0 0 
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Met Phe Tyr lie Gin Ser Ser Glu Ala Leu Gin He Leu Lys Asn Ser 

15 10 15 

Leu Arg Lys His Leu Pro Glu Ser Leu Lys Val Tyr Gly Thr Val Phe 

20 25 30 

His Met Asn Gin Gly Asn Pro Phe Lys Leu Lys Ala Val Val Asp Lys 

35 40 45 

Trp Pro Asp Phe Asn Thr Val Val lie Arg Pro Gin Glu Gin Asp Met 

50 55 60 

Thr Asp Asp Leu Asp His Tyr Asn Asn Thr Tyr Leu lie Tyr Ser Lys 
65 70 75 80 

Asp Pro Lys His Cys Gin Glu Phe Leu Gly Ser Ser Asp Val Thr Asn 

85 90 95 

Trp Lys Gin His Leu Gin He Gin Ser Ser Gin Ser Asp Leu Gly Lys 

100 105 110 

Val He Glu Asn Leu Gly Ala Thr Ser Leu Gly Lys Val Lys His Lys 

115 120 125 

Gin Cys Phe Leu Tyr Met Val Ser His Thr Ala Lys Lys Leu Thr Pro 

130 135 140 

Ser Leu Val Asp Ala Lys His Leu Val Val Ser Ser Glu Lys Pro Thr 
145 150 155 160 

Pro Phe Asp His Gin Leu Phe Lys Phe Ala Arg Leu Asp Val Lys His 

165 170 175 

Ala Ala Leu Val Asn Ser He Trp Tyr Phe Gly Gly Asn Glu Lys Ser 

180 185 190 

Gin Lys Phe He Glu Arg Cys He Phe Thr Ser Pro Ser Val Cys He 
195 200 205 
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Met Gly Pro Glu Gly Thr Pro Val Ser Trp Ala Leu Met Asp His Thr 

210 215 220 

Gly Glu Leu Arg Met Ala Gly Thr Leu Pro Lys Tyr Arg His Gin Asn 
225 230 235 240 

Leu He Tyr His Val Ala Phe His Gin Val His Thr Leu Glu Lys Leu 

245 250 255 

Gly Phe Pro Met Tyr Leu His Val Asp Lys Val Asn Leu Thr lie Gin 

260 265 270 

Arg Met Ser Ala Val Leu Gly Met Ser Pro Cys Pro Val Pro Gly Thr 

275 280 285 

Ser Gly Thr Gly Tyr Leu Ser Lys Ala Arg Lys Glu 
290 295 300 

■ 4 

S2^J^)g$ : 1 6 3 4 

mwm ■■ mm 
&<d& : -*m 

E^'JCOS^ : c DNA to m R N A 

ACAGATTTAT AGGTATTAGA AGAG ATG TTC TAT ATA CAG AGT TCT GAG GCA CTG 54 

CAG ATT CTG AAG AAT TCC CTA AGG AAG CAC CTC CCT GAG TCC TTA AAG 102 

GTT TAT GGG ACT GTC TTC CAC ATG AAC CAG GGA AAC CCA TTC AAG CTC 150 

AAG GCT GTG GTG GAC AAG TGG CCT GAT TTT AAT ACT GTT GTT ATT CGA 198 

CCA CAG GAA CAG GAC ATG ACA GAT GAC CTT GAC CAC TAC AAC AAC ACT 246 

TAC CTA ATT TAT TCC AAG GAT CCC AAG CAC TGT CAG GAA TTC CTT GGC 294 
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TCA TCA GAC GTC ACT AAC TGG AAA CAA CAT TTG CAG ATC CAA ACT TCA 342 

CAG TCA GAC CTG GGC AAA GTG ATA GAA AAC CTT GGA GCC ACT AGC TTG 390 

GGC AAG GTC AAG CAT AAG CAG TGC TTT CTC TAT ATG GTA TCT CAT ACA 438 

GCA AAG AAA CTG ACT CCT TCC TTG GTG GAT GCA AAG CAC TTA GTA GTC 486 

AGC AGT GAG AAA CCC ACA CCT TTT GAC CAT CAG TTA TTC AAA TTT GCC 534 

CGC CTG GAT GTT AAG CAT GCT GCA TTG GTG AAT AGC ATC TGG TAT TTT 582 

GGT GGC AAT GAG AAA AGC CAG AAG TTC ATT GAA CGC TGT ATC TTT ACC 630 

TCT CCC AGC GTC TGT ATT ATG GGC CCT GAG GGG ACC CCT GTG TCC TGG 678 

GCC CTG ATG GAT CAC ACT GGA GAA CTA AGA ATG GCA GGC ACC TTG CCT 726 

AAG TAC CGG CAC CAG AAC CTC ATT TAC CAT GTT GCT TTT CAC CAG GTC 774 

CAT ACA CTA GAG AAG CTG GGC TTT CCC ATG TAT TTA CAT GTG GAT AAG 822 

GTT AAC CTC ACC ATT CAG AGA ATG TCT GCT GTG CTG GGC ATG TCC CCA 870 

TGC CCT GTA CCT GGA ACC AGT GGA ACT GGG TAC CTC TCT AAA GCC AGA 918 

AAA GAG TGA GAGGGGGACT GCACTTGTAG ATGGAGAAAT GGCTGAGTGA ACAGAGAGAA 977 

GTGAACTGTC ATTAGGGTGG TGTGTGTTTC TAGAGAGCAG GGTTGCATCA CACTGAGCTG 1037 

CACACAGTTT CTTCGCCCTC ACATTGCTCA TGCTCTTAAT TCCATTTCTC AGCATACAGA 1097 

AGGCCACCAT GTCCTGCTCC CACATTCTCA GGATTCCTGT AACACATTTG GCTAAATTGT 1157 

ACTCTCTCCT ATTCATTTTG CAGGCTCATT GATCCATGGC TATTAGTCAG TAGGTTTGTT 1217 

TTGTGACCTG ACCCCCCACA ACCCTGCACA CAGGCATACT TCCTCTGGCT TTCTGTAGCT 1277 

TTGCTTTTAT GGGTTGGAGA AGTTTGTTCT CATGTCACTC ACCAGACATT AAATTGTTAA 1337 

TATGTAAAAA CTACTATACA TGCAAACACA GATACACAGT ATGTGTGGTA CAACTGTAAG 1397 

AATTGTTAGA AAAGAGACTA GAGCTCAGCA AGTAAATGTG CCTGCAGTCA AGCCTGGTAA 1457 

CCTGAATTTG ATTCCTGGGA ACCACATTGT AAAAGGAGAG AATCTATTCC ATCGACTTGT 1517 

CCTCTAACCT CCCCAGGTAT GGGGCGCATG TGCACACACA AATAAGTAAA TGTAATCTTT 1577 

AAACAGTTAA AAAGACTAAC TGGTGATCTT TGAGACTAGA TTTGTATTTT TTTTTTC 1634 
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ee^'j#-§-: 5 

: 5 0 6 
^cy- : 

Met Ala Asp Ser Lys Pro Leu Arg Thr Leu Asp Gly Asp Pro Val Pro 

15 10 15 

Val Glu Ala Leu Leu Arg Asp Val Phe Gly He Val Val Asp Glu Ala 

20 25 30 

lie Arg Lys Gly Thr Asn Ala Ser Glu Lys Val Cys Glu Trp Lys Glu 

35 40 45 

Pro Glu Glu Leu Lys Gin Leu Leu Asp Leu Glu Leu Gin Ser Gin Gly 

50 55 60 

Glu Ser Arg Glu Arg He Leu Glu Arg Cys Arg Ala Val lie His Tyr 
65 70 75 80 

Ser Val Lys Thr Gly His Pro Arg Phe Phe Asn Gin Leu Phe Ser Gly 

85 90 95 

Leu Asp Pro His Ala Leu Ala Gly Arg He He Thr Glu Ser Leu Asn 

100 105 110 

Thr Ser Gin Tyr Thr Tyr Glu He Ala Pro Val Phe Val Leu Met Glu 

115 120 125 

Glu Glu Val Leu Lys Lys Leu Arg Ala Leu Val Gly Trp Asn Thr Gly 

130 135 140 

Asp Gly Val Phe Cys Pro Gly Gly Ser He Ser Asn Met Tyr Ala He 
145 150 155 160 
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Asn Leu Ala Arg Phe Gin Arg Tyr Pro Asp Cys Lys Gin Arg Gly Leu 

165 170 175 

Arg Ala Leu Pro Pro Leu Ala Leu Phe Thr Ser Lys Glu Cys His Tyr 

180 185 190 

Ser He Thr Lys Gly Ala Ala Phe Leu Gly Leu Gly Thr Asp Ser Val 

195 200 205 

Arg Val Val Lys Ala Asp Glu Arg Gly Lys Met He Pro Glu Asp Leu 

210 215 220 

Glu Arg Gin He Ser Leu Ala Glu Ala Glu Gly Ser Val Pro Phe Leu 
225 230 235 240 

Val Ser Ala Thr Ser Gly Thr Thr Val Leu Gly Ala Phe Asp Pro Leu 

245 250 255 

Asp Ala He Ala Asp Val Cys Gin Arg His Gly Leu Trp Leu His Val 

260 265 270 

Asp Ala Ala Trp Gly Gly Ser Val Leu Leu Ser Arg Thr His Arg His 

275 280 285 

Leu Leu Asp Gly He Gin Arg Ala Asp Ser Val Ala Trp Asn Pro His 

290 295 300 

Lys Leu Leu Ala Ala Gly Leu Gin Cys Ser Ala Leu Leu Leu Arg Asp 
305 310 315 320 

Thr Ser Asn Leu Leu Lys Arg Cys His Gly Ser Gin Ala Ser Tyr Leu 

325 330 335 

Phe Gin Gin Asp Lys Phe Tyr Asn Val Ala Leu Asp Thr Gly Asp Lys 

340 345 350 

Val Val Gin Cys Gly Arg Arg Val Asp Cys Leu Lys Leu Trp Leu Met 
355 360 365 
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Trp Lys Ala Gin Gly Gly Gin Gly Leu Glu Trp Arg He Asp Gin Ala 

370 375 380 

Phe Ala Leu Thr Arg Tyr Leu Val Glu Glu He Lys Lys Arg Glu Gly 
385 390 395 400 

Phe Glu Leu Val Met Glu Pro Glu Phe Val Asn Val Cys Phe Trp Phe 

405 410 415 

Val Pro Pro Ser Leu Arg Gly Lys Lys Glu Ser Pro Asp Tyr Ser Gin 

420 425 430 

Arg Leu Ser Gin Val Ala Pro Val Leu Lys Glu Arg Met Val Lys Lys 

435 440 445 

Gly Thr Met Met He Gly Tyr Gin Pro His Gly Thr Arg Ala Asn Phe 

450 455 460 

Phe Arg Met Val Val Ala Asn Pro He Leu Val Gin Ala Asp He Asp 
465 470 475 480 

Phe Leu Leu Gly Glu Ala Gly Ala Ser Gly Pro Gly Pro Val Ser Cys 

485 490 495 

Phe Leu Ser Leu Pro His Pro Ser Ser Ala 
500 505 



■ 6 

m\\(D&£ : 2121 

&<d& : -*m 

&m<K>nm-- cDNA to hiRNA 
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CGCGCTCTGA ACCCGTCGTC TGAACCCTCT CTGAACCTTC CTGAAGCTGG AAGATTTCAC 60 

CCTG ATG GCT GAC TCA AAA CCA CTC AGA ACC CTG GAT GGG GAC CCT GTG 109 

CCT GTG GAG GCT TTG CTC CGG GAC GTG TTT GGG ATT GTC GTA GAT GAG 157 

GCC ATT CGG AAG GGG ACC AAT GCC TCT GAG AAG GTC TGC GAA TGG AAG 205 

GAG CCT GAA GAG CTC AAG CAG CTG CTG GAC TTG GAG CTG CAG AGC CAG 253 

GGC GAG TCT AGG GAG CGG ATC CTG GAG CGC TGC CGG GCT GTG ATT CAT 301 

TAC AGT GTC AAG ACT GGT CAC CCC CGG TTC TTC AAC CAG CTC TTC TCA 349 

GGA TTA GAT CCC CAT GCT CTG GCC GGG CGC ATC ATT ACG GAG AGC CTC 397 

AAT ACC AGC CAG TAC ACA TAT GAG ATT GCC CCC GTG TTT GTG CTC ATG 445 

GAA GAG GAG GTG CTG AAG AAA CTC CGT GCC CTT GTG GGC TGG AAC ACT 493 

GGG GAT GGG GTC TTC TGT CCT GGT GGT TCC ATC TCT AAC ATG TAC GCC 541 

ATA AAC CTG GCC CGC TTT CAG CGC TAC CCA GAC TGC AAG CAG AGG GGC 589 

CTC CGG GCC CTG CCA CCC TTG GCC CTC TTC ACT TCA AAG GAG TGC CAC 637 

TAC TCC ATC ACC AAG GGA GCT GCT TTT CTG GGA CTT GGC ACC GAC AGT 685 

GTC CGA GTG GTC AAG GCT GAT GAG AGA GGG AAG ATG ATC CCT GAG GAT 733 

CTG GAG AGG CAG ATC AGT CTG GCA GAG GCT GAG GGC TCG GTG CCA TTT 781 

CTG GTC AGT GCC ACC TCT GGT ACC ACC GTG CTA GGG GCC TTT GAC CCC 829 

CTG GAT GCA ATT GCC GAT GTT TGC CAG CGT CAC GGG CTG TGG TTA CAC 877 

GTG GAT GCC GCC TGG GGT GGG AGC GTC CTG CTG TCC CGG ACA CAC AGG 925 

CAT CTC CTG GAT GGG ATC CAG AGG GCT GAC TCC GTG GCC TGG AAC CCT 973 

CAC AAG CTT CTC GCC GCG GGG CTG CAG TGC TCT GCT CTT CTT CTC CGG 1021 

GAC ACC TCG AAC CTG CTC AAG CGC TGC CAC GGG TCC CAG GCC AGC TAC 1069 

CTC TTC CAG CAA GAC AAG TTC TAC AAC GTG GCT CTG GAC ACC GGA GAC 1117 

AAG GTG GTG CAG TGT GGC CGC CGC GTG GAC TGT CTG AAG CTG TGG CTC 1165 

ATG TGG AAG GCG CAG GGT GGG CAA GGG CTG GAG TGG CGC ATC GAC CAG 1213 

GCC TTT GCT CTC ACT CGG TAC TTG GTG GAG GAG ATA AAA AAG CGG GAA 1261 
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GGA TTT GAG TTG GTC ATG GAG CCC GAG TTC GTC AAC GTG TGC TTC TGG 1309 

TTT GTG CCT CCC AGC CTG CGG GGG AAG AAG GAG AGC CCA GAT TAC AGC 1357 

CAG AGG CTG TCT CAG GTG GCC CCT GTG CTC AAG GAG CGC ATG GTG AAG 1405 

AAG GGA ACC ATG ATG ATC GGC TAC CAG CCC CAT GGG ACC CGG GCC AAC 1453 

TTC TTC CGA ATG GTG GTG GCC AAC CCC ATA CTG GTC CAG GCC GAT ATA 1501 

GAC TTC CTT CTG GGC GAG GCT GGA GCG TCT GGG CCA GGA CCT GTG AGC 1549 

TGC TTC CTC TCT CTG CCC CAC CCA AGC TCT GCA TAA GCTCCTG GGTTCCCAAA 1602 

AGCGACCTTT CTAGGAAACA GTGGCCTTGA CTGTGTGAGC CCCCACACAC TAACTCTCCT 1662 

AGCTAAGTAT TGGCTGCCAG ACGGTGTCTA AGCACACTAC AGTCTGTTCT TACGAAATGT 1722 

GCTTCTTTTA AGTCGGTCAT AGTGGTACAC ACCGTTAATA CCAGCACTGG GGAGGCAGAG 1782 

GCAGACACAA GCAGATCTCT TGAGTTTGAG GCCAGCCTGG TCTACAGAGC TGGCCTACAC 1842 

AGAAAAAAAA CCTGTCTCAA AAAAAAAGAA AGGAAGGAAG AAAGAAAGGA AAAGAAAGAA 1902 

ATATTTTTCA TTAAGATTAT GTCTATAAAA AATTGTTATT AATATGAGAG ATATGGTACG 1962 

ATGTATTAAG AAAGCTAGAT ATGGGGGTTG GGGATTTAGC TCAGTGGTAG AGCCCTTGCC 2022 

TAGGAAGCGC AAGGCCCTGG GTTCGGTCCC CAGCTTCGAA AAAAAGGAAC CACAAAAAAA 2082 

ACGGCCCGCT CTAGAACTAG TGGATCCCCC GGCCTGCAG 2121 

mm^ ■• 7 

E?iJcOg$ : 4 9 3 

Met Ala Asp Ser Glu Ala Leu Pro Ser Leu Ala Gly Asp Pro Val Ala 

15 10 15 

Val Glu Ala Leu Leu Arg Ala Val Phe Gly Val Val Val Asp Glu Ala 
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20 25 30 

He Gin Lys Gly Thr Ser Val Ser Gin Lys Val Cys Glu Trp Lys Glu 

35 40 45 

Pro Glu Glu Leu Lys Gin Leu Leu Asp Leu Glu Leu Arg Ser Gin Gly 

50 55 60 

Glu Ser Gin Lys Gin He Leu Glu Arg Cys Arg Ala Val He Arg Tyr 
65 70 75 80 

Ser Val Lys Thr Gly His Pro Arg Phe Phe Asn Gin Leu Phe Ser Gly 

85 90 95 

Leu Asp Pro His Ala Leu Ala Gly Arg lie He Thr Glu Ser Leu Asn 

100 105 110 

Thr Ser Gin Tyr Thr Tyr Glu He Ala Pro Val Phe Val Leu Met Glu 

115 120 125 

Glu Glu Val Leu Arg Lys Leu Arg Ala Leu Val Gly Trp Ser Ser Gly 

130 135 140 

Asp Gly He Phe Cys Pro Gly Gly Ser He Ser Asn Met Tyr Ala Val 
145 150 155 160 

Asn Leu Ala Arg Tyr Gin Arg Tyr Pro Asp Cys Lys Gin Arg Gly Leu 

165 170 175 

Arg Thr Leu Pro Pro Leu Ala Leu Phe Thr Ser Lys Glu Cys His Tyr 

180 185 190 

Ser He Gin Lys Gly Ala Ala Phe Leu Gly Leu Gly Thr Asp Ser Val 

195 200 205 

Arg Val Val Lys Ala Asp Glu Arg Gly Lys Met Val Pro Glu Asp Leu 

210 215 220 

Glu Arg Gin He Gly Met Ala Glu Ala Glu Gly Ala Val Pro Phe Leu 



81 



WO 97/10333 ~ PCT/JP96/02654 

225 230 235 240 

Val Ser Ala Thr Ser Gly Thr Thr Val Leu Gly Ala Phe Asp Pro Leu 

245 250 255 

Glu Ala lie Ala Asp Val Cys Gin Arg His Gly Leu Trp Leu His Val 

260 265 270 

Asp Ala Ala Trp Gly Gly Ser Val Leu Leu Ser Gin Thr His Arg His 

275 280 285 

Leu Leu Asp Gly lie Gin Arg Ala Asp Ser Val Ala Trp Asn Pro His 

290 295 300 

Lys Leu Leu Ala Ala Gly Leu Gin Cys Ser Ala Leu Leu Leu Gin Asp 
305 310 315 320 

Thr Ser Asn Leu Leu Lys Arg Cys His Gly Ser Gin Ala Ser Tyr Leu 

325 330 335 

Phe Gin Gin Asp Lys Phe Tyr Asp Val Ala Leu Asp Thr Gly Asp Lys 

340 345 350 

Val Val Gin Cys Gly Arg Arg Val Asp Cys Leu Lys Leu Trp Leu Met 

355 360 365 

Trp Lys Ala Gin Gly Asp Gin Gly Leu Glu Arg Arg He Asp Gin Ala 

370 375 380 

Phe Val Leu Ala Arg Tyr Leu Val Glu Glu Met Lys Lys Arg Glu Gly 
385 390 395 400 

Phe Glu Leu Val Met Glu Pro Glu Phe Val Asn Val Cys Phe Trp Phe 

405 410 415 

Val Pro Pro Ser Leu Arg Gly Lys Gin Glu Ser Pro Asp Tyr His Glu 

420 425 430 

Arg Leu Ser Lys Val Ala Pro Val Leu Lys Glu Arg Met Val Lys Glu 
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435 440 445 

Gly Ser Met Met He Gly Tyr Gin Pro His Gly Thr Arg Gly Asn Phe 

450 455 460 

Phe Arg Val Val Val Ala Asn Ser Ala Leu Thr Cys Ala Asp Met Asp 
465 470 475 480 

Phe Leu Leu Asn Glu Leu Glu Arg Leu Gly Gin Asp Leu 
485 490 



mm^r ■ 8 

E^jWfi^ : 1 9 2 6 

mwom ■ mm 

&Pl<Df£M ■ c DNA to m R N A 

mm 

CGGCGCGCCT GTAATCCCAG CACTCTGGGA GACCGAGATT CTTGGTTGAT GCAAATCAAA 60 

TAGAGATCCT G ATG GCT GAC TCA GAA GCA CTC CCC TCC CTT GCT GGG GAC 110 

CCA GTG GCT GTG GAA GCC TTG CTC CGG GCC GTG TTT GGG GTT GTT GTG 158 

GAT GAG GCC ATT CAG AAA GGA ACC ACT GTC TCC CAG AAG GTC TGT GAG 206 

TGG AAG GAG CCT GAG GAG CTG AAG CAG CTG CTG GAT TTG GAG CTG CGG 254 

AGC CAG GGC GAG TCA CAG AAG CAG ATC CTG GAG CGG TGT CGG GCT GTG 302 

ATT CGC TAC AGT GTC AAG ACT GGT CAC CCT CGG TTC TTC AAC CAG CTC 350 

TTC TCT GGG TTG GAT CCC CAT GCT CTG GCC GGG CGC ATT ATC ACT GAG 398 

AGC CTC AAC ACC AGC CAG TAC ACA TAT GAA ATC GCC CCC GTG TTT GTG 446 

CTC ATG GAA GAG GAG GTG CTG AGG AAA CTG CGG GCC CTG GTG GGC TGG 494 

AGC TCT GGG GAC GGA ATC TTC TGC CCT GGT GGC TCC ATC TCC AAC ATG 542 



83 



WO 97/10333 



PCT/JP96/026S4 



TAT GCT GTA AAT CTG GCC CGC TAT CAG CGC TAC CCG GAT TGC AAG CAG 590 

AGG GGC CTC CGC ACA CTG CCG CCC CTG GCC CTA TTC ACA TCG AAG GAG 638 

TGT CAC TAC TCC ATC CAG AAG GGA GCT GCG TTT CTG GGA CTT GGC ACC 686 

GAC AGT GTC CGA GTG GTC AAG GCT GAT GAG AGA GGG AAA ATG GTC CCC 734 

GAG GAT CTG GAG AGG CAG ATT GGT ATG GCC GAG GCT GAG GGT GCT GTG 782 

CCG TTC CTG GTC AGT GCC ACC TCT GGC ACC ACT GTG CTA GGG GCC TTT 830 

GAC CCC CTG GAG GCA ATT GCT GAT GTG TGC CAG CGT CAT GGG CTA TGG 878 

CTG CAT GTG GAT GCT GCC TGG GGT GGG AGC GTC CTG CTG TCA CAG ACA 926 

CAC AGG CAT CTC CTG GAT GGG ATC CAG AGG GCT GAC TCT GTG GCC TGG 974 

AAT CCC CAC AAG CTC CTC GCA GCA GGC CTG CAA TGC TCT GCA CTT CTT 1022 

CTC CAG GAT ACC TCG AAC CTG CTC AAG CGC TGC CAT GGG TCC CAG GCC 1070 

AGC TAC CTT TTC CAG CAG GAC AAG TTC TAC GAT GTG GCT CTG GAC ACG 1118 

GGA GAC AAG GTG GTG CAG TGT GGC CGC CGT GTG GAC TGT CTG AAG CTG 1166 

TGG CTC ATG TGG AAG GCA CAG GGC GAT CAA GGG CTG GAG CGG CGC ATC 1214 

GAC CAG GCC TTT GTC CTT GCC CGG TAC CTG GTG GAG GAA ATG AAG AAG 1262 

CGG GAA GGG TTT GAG CTA GTC ATG GAG CCT GAG TTT GTC AAT GTG TGT 1310 

TTC TGG TTC GTA CCC CCC AGC CTG CGA GGG AAG CAG GAG AGT CCA GAT 1358 

TAC CAC GAA AGG CTG TCA AAG GTG GCC CCC GTG CTC AAG GAG CGC ATG 1406 

GTG AAG GAG GGC TCC ATG ATG ATT GGC TAC CAG CCC CAC GGG ACC CGG 1454 

GGC AAC TTC TTC CGT GTG GTT GTG GCC AAC TCT GCA CTG ACC TGT GCT 1502 

GAT ATG GAC TTC CTC CTC AAC GAG CTG GAG CGG CTA GGC CAG GAC CTG 1550 

TGA GCCTTCTCTG TCTTGCTGCC GGCCTTGATA CCACCCCTCA CCCGCAGAGT 1603 

CACTGCATTC CCTCCCAGCC TTTGAGGCCG GGTGCAGTGG CTCACGCCTG TAATCCCAGC 1663 

ACTTTGGGAG GCCGAGGCGG GTGGATCACT TGAGGTCAGG AGTTCGAGAC CAGCCTGGCC 1723 

AATAAGGTGA AACCCTGTCT CTACTAAAAA TACAAAAATT AGCCGAGCAT GGTGGCCTGT 1783 

GCCTGTAAAC CCAGCTACTC AGGAGGTTGG GGCAGAATTG CTTGAACCCA GGGGGCAGAG 1843 
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GTTGCAGTGA GCCGAGATTG CACCCCTGCA CTCCAGGCTG GGCAACAGTA CGAGACTCTG 1903 
TTCCAAAAAA AATAAAAAAG CCG 1926 
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i. mmomm^ 1 \z.um.(DT ^ y^mnx^fizm^Wo 
w.um^tertz>%mK iEnmm^it^xuy 4 mm^^xmmLx^zzt^ 

3. 1 7 h 7 ^ ^ a yfti: J: o t^iil $n 95 ^/H:t 1 &§t3W£=<-K 
-f 5 m R N A j&SjE (I Jt -<T # V *ffl«S K*5 ^ Ti#*D L T ^ 5 Z i: £ <t 

5. fffjfcJl 1 ~ 3 <7H*1* tL7)^-o(clE«cOSeifco^^< £ K"t" 
K1- 5 R N A t ■? V X-fZ r t t -tZ D N A 0 

6 . ae ?y « <nmm ^ 2 x & $ ti z £ $ d n a 0 

7. E?m(DgE^J##2-C^$n5lfiSE?iJ05 0 OSi^A^f, 2 5 2 0# 
9 <D A £ X <D j££8£?"J Sr ^ if D N A 0 

8. E^J^cDK^J#-§-2-C^$ix5^SSE^J^5 15#I©AH13 15# 
@ C * T* tf>j££ffi?'J £ ^ tf D N A o 

9. 6B^J^(DK?'J#^2T^$n5«[SE?iJ^ 1#§<OCt)^4 9 9#g<DT 
* -C <D t££^ij £ ^ D N A o 

i o. mxmi -3cDv^Ti^^»-o(clE«(7)ge{^$r=l-K-r5^SE^J^9 

^cO£*5C-f 5 1 2£Sa±75>bf£ , 9 loGC^W 3 0-7 0%T*fc5DNA o 
1 1. 5S*3H~3<DV>-fixA^-o|c|E«tO®eK^3-K-t-5^SK^J0 9 
^JilTf 5 1 6tlW±^^0IoGC^W3 o~7 0%tfc5DNA o 
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1 2. E?iJ^<affi?iJ#^2-e*£ix££&ffi?iJ£>9 htoMtiFi- £ 1 2&SJ^± 
^P>J*?>l.oGC^W*Ji J 3 0-7 0%Tfc5DNA. 

1 3. E^m^)K?iJ#-^2-C*$ii'5^Sffi?'J0 9 -homtittZ) 1 6&gJ^J: 

^?>fi!c!JloGC^f^3 0-7 0%T'fc5DNA c 

1 4 . -fk^flli Sn^a #JS4 - 1 3 OV>-f ^»-o(Z|2«ODN Ac 

1 5. ff*Jl4~l 3 0^i*il^-o|I|E«iWDNAWTyf"fe>^DNAo 

1 7. bH#>si -3 wv^-fix^^-oiiiEifeoseif^a- K-tsatitE^a 

hnmttZ 1 2 £^±^$9 loG C^W** S 3 0- 7 0%-C*£>3RNA o 

1 8. a*Ji i ~3mvfixa»-oicE*tf>Keff&=- K-rsttSE^jw 9 

hnmm.'to 1 6J®SJ^±7i^^c , 9 loGC^f$^3 o-7 0%T'fc5RNA 0 

1 9. {fc3MttHi$i'lfc»#JKl 6-1 8 O^-fil^-ojcSatt^RNA. 

2 0. !f#Jf 1 6-18 ©t^-fil*»-o|lE*©RNA^T^f"fe>^RNA. 
2 1 . lf*Jll ^3WV^-fnj&»-olr|B«©5eiHw4*J|fi<jjrRft:i-Stt». 

2 2. t hCRT I yFOCRTI KSffc-f * t £#«fc-f SstJftJS 

2 1 KSEf^ffifk, 

23. Bi*«i-3«)i>-fJx*^ia««>saR*tfewr5*&-c*>o-r, si* 

JS2 1 2 2 KEfcrcffifc&ffiV^^fcc 

lf^m*JS2 lX<t2 2(C|^«^O^t($:^ffl^^T^Ui-t-5^>^^»<^-t-a. 

2 6. sf^l -3©VW- ol:fef(Dief^n - Ki-5RNASrtfcW 
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2 9 . Efll*<&Efll#*3 CI2«©7 5 /&E*iJ-e^$ft5£Sff 0 

3 0. Ef'mcOK?ll#^3{C|a«WT5 /Ke^JIwio^Tl t> L< lilt&OT 

3 1. tyh^^^ayftiaotiffi^il^^MIt. 

3 2. If*JS2 9-3 1 OV^i"ix*»-otw|E«OfffiR«r = - K-T6*SSE?'J 
^A/t'/i5DNA 0 

3 3. ff*Jl2 9-31 C7}l>-f*l75> — 3;c3E*tf>ge«W'J>fc< £ t>-^£ = 

- K"T5*SiS^JS:^-e/«C5DNATifcoT, ^o^DNA^IfiSro^ 

^3-Kt5RNAi:M7'!J^Xt6:i: ?:#l8i:t6DNA 0 

3 4. E?iJ^E?lJ#^4T^£ftSi£&K^£^tJ > DNA 0 

3 5. E?iJ*©E^J##4-C«£n*£Xe?iJ0>2 5#B«5A*»fe 9 2 4#l 

<T> G * T* CO & S E ?<i & £ tf D N A . 

3 6 . ff*JS2 9-3 1 — 3{lE«<0«eR«r=»- K-f-SttaiEW 
C0 9^ili^-f£ 1 2ttSy±*»5>)$ *) loG CtW 30-7 0%"Cfc5D 
NA 0 



88 



WO 97/10333 PCT/JP96/02654 

3 7. n#&2 9-3i w^-rn^-o(wie«t^se^^ = - K-t-^^Sffi^'J 

(Do homm-tZ 1 6 Iia±^?)^ loG C^f$^ 3 0 - 7 0 5 D 

NA 0 

3 8. ga^m(Dffi^J#^4T'^$n.5ffiSE?'J^9^0jS«5c-r5 1 2&SW± 
^^►)loGC^W3 0-7 0 DNA„ 

3 9. E^j*^>se?'j#-i-4T^$nsi[Sffi?'jw9^^iiii9c-t-5 1 6&mu± 

frbfc*) ioGCtW3 0-7 0°/otfc5DNA c 

4 0. {t:¥^*ii/csf*^3 2-3 9c0V^-fn75^-oi3|2^0DNA 0 

4 1 . If #JI3 2-3 9 0V^ft^-o(IlE$£>DNAcDT>^-fc>*DNA 0 
4 2. sf#JS2 9~3 1 WVN-fiXTi^-oilse^^gaif^^- Ki-5ffiSK^J 
^T*^5RNA 0 

4 3. IS#ig2 9-3 1 £>i^-fix^-oJCie©£>MeiC£=>- K1-5±£SE^J 
<Dih<nmm.i-Z 1 2tSSW±^^fi£'9l.oGC-g-W*^ 3 0- 7 0%-C'fc3R 
NA 0 

4 4. IS#^2 9-3 1 (^-fix^-oillElfc^gefJSr^- K"f 5&S6E£'J 
1 6m.&&±frbf#.<9 loGCt^ 3 0- 7 0%T*ifcSR 

NA 0 

4 5 . ^^^$ilf;s«^4 2-4 4 CD^-fft^-oKfe^CORNAc 

4 6. IS#Jf 4 2-4 4 (D\,^-m^-OiZtiWL<7)RNA(DT>^- ±>XRN A, 

4 7. IS#J12 9-3 1 (7)V^-fH?!)^-o(cf2«!t05eWf-1#^W(CSJ^i-5^i 

fro 

4 8. sf!#Jg2 9-3 1 ^V^^^I2«OSfi^^tti-t-^^T-fcoT, 

4 9. >«?L»)^Oimttl c f 1 ^#^-r5^#«2 9-3 1 (D^-T n^-o(C|5«(0 
g6K£S**JS4 7KI5*cOft#£ffl^Tfcffl^3~<t£#&i:-f 6, #^tf>& 
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5 l . tmm2 9-3 1 m>-f*iri»— oizum<n>m&K&=i- KtSRNAIr 
ttliti^W^t, ?8#Jf 3 2-4 OOV^-filA^IEii^DNAIrT'n-y 

5 2. »$fllMfc<^a&*K#£1-Sf*# J S2 9-3 1 Ot^i"ii*»-o{cE«<0 
S6K£=»- K-*-3RNA£8M*JB3 2-4 0tf>v*-f it**— ofcgEi£0)DNA£ 

5 3 . 0EHl?L««5O|ftlt^ffF»ttitT*> 5 C t t -T 3 »#Jg 5 2 

5 4. g£?ij^osB?ij#-^5iciettoT$ /KE^'J-es^ixageKc 

5 5. gS^JS^R?'J#-t5II|E«t^T5 /KE?iJl:fc^t 1 t>L< T 

5 6. Vy? is* ^ffilCtoT^tii^n? 5 V"<MZX* &g&ff£=i- 

-f5st*JS5 5iliE*cOgeffo 

5 7. sS#Jg5 4-5 6 (0 l^-fix^-o lcIEtt<DSe»«r a - K-T 5 JfiSE^J 
££A/T#<5DNA 0 

5 8. ff#Jg5 4 -5 6m^fta»-o£ffi«<&5ei^'>fc< t fc-SB*3 
- K-T5tlXE^J$r^A/T^5DNA-CfcoT, *>o0EDNA3WKSeif<&££B 

5 9. E^OE?iJ#^6-e^$il5^XE?iJ«r^tfDNA 0 

6 0. E?iJ*OE?iJ#-^6HI2«tO^SE^J0 6 5#BWA*>f)l 5 8 2tS 



90 



WO 97/10333 



PCT/JP96/02654 



OA*-e<&JME?iJ££tfDNA e 

6 l . tmms 4-5 6<z>t*i*ix*»-oHlE«©a6K«r = -K-t*5**EW 
(D?tb<D&M-rZ> 1 2liW±^^UoGC^W3 0~7 0%f$)5D 

NA 0 

©H^t?) 1 6i|IWl^^fIoGC^W3 0-7 0%ffc5D 

N A c 

6 3. 5d^mo6E^J#^6-C^$ix5^SE?'J^^ ^w^-t-'S 1 2J£S^± 
^^^•5loGCtf*/J 5 3 0~7 0%tfc5DNA 0 

6 4. S^J«^fi6?'J#^6 t^$ii5i|SE^^ ^coig^-Ti 1 6&g^± 

^<b/&9 IoG C^#^ 3 0-7 0%t'fc5DNA o 

6 5. it¥WM£tltztti#I%5 7-6 4<75^-f*i;6>— o|lE*c£>DNA 0 

6 6 . f!#Jl5 7 -6 4 <Z)^-fiX7i^-oil|2ic^DNAOT>^ir>^DNA 0 

6 7. I3#JS5 4 -5 6 OV>-fn7i^-ofC|2«c0geif^^- K-t-S&gffi?'J 

£ra A,T*&5RNA 0 

6 8. sf*Jl5 4 -5 6<Dl^-f;ft,7l>-o{3f5ictf)g£m£ = - F'-f 5&£&?iJ 
(Dbh<n&m.-rZ> 1 2i&£-W±;6>bj£9&oGC^i^3 0-7 0%tfc5R 
NA 0 

6 9. 5»^JI5 4 -5 6 ^V^-ftlTi^-odlEicCOgeif^^- K^SME^i 
(Dohomm-tZ 1 6&gW±75>ib/&9&oGC^#^3 0-7 0%T'*>SR 
NA 0 

7 0. ik¥feffi£tltztt#m6 7-6 go^-fft^-odfEflc^RNA. 

7 1. ?»*JS6 7-6 9<D^T^ oi^fSm^RNAcDTy^iryxRN Ac 
7 2. ff#JS5 4 -5 6(OV^-fiX7i)^-oiw!5ttO®eW!-^^Wlwg^-r5}n 

7 3. y-yhGADI IldSfS-TS ^ <b 7 2 K!a«Ofct#= 
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75. m%W)®<Dm® t Piz&&-f 2>m*m5 4-5 6 <D\,^-rtit>>—oic&m<n 
7 6. tt^jLftttoaiiisjffaiflit-efcsc t£#&ti-sm*^7 sens* 

7 7. !S#3I5 4-5 6 fttf>-oirf£*t<0g6ff& = - KtSRNA^ 

^fflt^Jftt'fcoT, f»*^5 7-6 5m*r*ia»fc!EH0>DNA«rrn- , 7 

7 8. mi®}®(nmMtpi~&&-fzm#:%5 4-5 6o^-rix^-o(;E«^ 

£6fr£=<- Ki"5RNA«rfll*qi5 7-6 5 OivfitjWlffifctfJDN A£:/n 

79. ®m%wjtoomm*mmmm-?hz>zk&&mk'tzfii#tZ7 size* 
so. E?ij«oE?ij##7niE*roT$ /K£?yc*$;ftsaefr. 

8 1. E?iJ*OE?(J#^7^IE*cOT5: /BHEflltwiS^Tl H<l«07 

5***5, jEfttomiz)£^xtf>mi&iz*>^xi8toLx^z>zk 

82. f-^h7^v^3^&{C«toT«iaj$n?5)l-^KwT, = - 

F1-ZmRNAtfJEKMI&fctt^XX>mte£&\,^X#toLX\<^ZZk *&&k 

8 3. st#JS8 0-8 2 Wl>i"n^-o|cIEicWSeff* = - K-TSttSE^J 

^f/j:5DNA 0 



92 



WO 97/10333 PCT/JP96/02654 

8 4. st#>S8 0-8 2mW"ftrt»-ofc:re*<Dsaw<0 / >*< kb-^Z* 
- Kt5fiiEJ!l^A/T45DNA1?*>ot, WDNA^^£fif(Dia! 
fca- Kt5RNAtM^y^Xt5:iSr#itt5DNA. 

8 5. BW^ew^s-cftsnsacwwsr^tfDNA. 

8 6. EW*^EW#*8fclEfc©ttffle*l<0 7 2#B<DAa»fc 1 5 5 0#@ 
CO G £ T-iggE?iJ & £ tf D N A c 

8 7. »#^8 0-8 2 m*-f;h^--?{wffi«tf>£eif£=»- Ki"5«[XEW 
c7? 5 t>tf)igfrrS 1 2**^±^e>ric 9 loGC^W 3 0-7 0 %t'fc5D 
NAo 

8 8. gf*^8 0-8 2mW"fta»-o|::IB*)c0>5eff£= 3 -- K-r 3&&E?U 
CO 9 ^cOiiij^-fS 1 6&££JLbri>fef£!9 IoGCtW3 0-7 0%T*fc5D 

NA 0 

8 9. EW*OEW#^8T**ii5ttaifiW«)9*>^iitt-r5 1 
^f>fiK>)loGC^W3 0-7 0%T*fc5DNA e 

9 0. E?'moE?iJ##8-C**ix5«SE?iJ0 9*>^3Si^"t-5 1 6i£ga± 
*»feJ«9 &oGC^W^3 0-7 0%tife5DNA o 

9 1 . <b^£«ji$*l£3ft#>®8 3-9 0WV>-fil^-o{w|S*fe<DDNA 0 

9 2. 5f^«8 3-9 0 mvf*LJ&»-oKE«<DDN A COT ^ftVXDN A 0 

9 3. »jfcJS8 0-8 2 0V>i*ii^-olil5«OgairSr = - K-TSttSEfll 

9 4. Sf^58 0-8 2c/)V^iX7i^-o^IE«tO®eK^= 3 - K-TSifiSE^J 

<Doh<Dmm-rz 1 2ffisw±^p>^u iogc^^ 3 0-7 o%-efcaR 

N A c 

9 5. s*^«8 0-8 2mvf;M>-oKfe*t<D££lfl£='- K-T5MEW 
CO 9 ^coig^l"?, 1 6JfigU*_ba»<bj£9 loGCtt^ s 3 0-7 0%ffc5R 
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9 6. lt¥&tifi£tlfZiH#i%9 3-9 5<DP-fiX75^-o(C|5«^RNA 0 

9 7. s»#JI9 3-9 SO^-fn^^-o^lEicCORNAOT^^iry^RNAo 

9 8. sf#JS8 0-8 2 0V^ix^-o(c|E«c<7)SeW^^6ti-S^5^: 

9 9. t h G A D I I b Zftmb-f Z>m*%9 8 (df5*ctf>St#c 

100. ti*Ji8 o-8 zm^ftfrizmmnmsnzfcmTzijmvh'ix, 

101. «i?L»j^oim^^^^?t-r6iiS*^8 o~8 2w^-rn^-oicie«t 

10 2. KPifLft«50«a»*siff«l§l«|-Cfe5w >£#&>-t-S!Jl#Jgl 0 2(c 

10 3. sf^^8 0-8 2<D^-f*l^-oKf2*ttf>g6W£='- KtSRNA 
£&fcH1--5^&T*£>oT, sf#JS8 3-9 1 (7)^-fn^{C|2IKOD N A Sr^o - 

-7t Lxm^zzbzftmb-tz&mxmo 

io4. DiiLK^omm^^^fti-ssji^Jis o-8 2 m^-fft^-oKiefe 

= - K-f<5RNA£s*#JS8 3-9 1 m>-f ft^idfBitOD N A£7" 
10 5. ^?Lib^cD^^ffll«ilia^T^a^i^#®i:i-6m*Jll 04C 
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probe A probe B 
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